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Abstract 
 
INTRA- AND INTER-GENERATIONAL EFFECTS OF MIGRATION AND THE ROLE OF 
PSYCHOLOGICAL ENVIRONMENT IN THE DEVELOPMENT OF PERINATAL DEPRESSION  
 
by  
 
Hannah Simons 
Advisor: Lorna Thorpe 
 
 
Background: Perinatal depression is a significant public health issue that affects women and 
their families. Studies conducted outside of the United States (US) have found a higher 
prevalence of perinatal depression in immigrant compared to native-born women. US studies 
have been less consistent but have relied on convenience samples and lacked appropriate 
comparison groups.  
 
Objectives: To characterize the relationship between migration to the US and risk for perinatal 
depressive symptomatology and to examine the role of the post-migration psychosocial 
environment on the occurrence of perinatal depressive symptoms. 
 
Methods: The dissertation used two data sources, the NYC Pregnancy Risk Assessment 
Monitoring System (PRAMS) and the Centering Pregnancy Plus (CPP) Project. In cross-
sectional analysis of PRAMS data (2009-2010) using log-binomial regression, we assessed the 
association between nativity and early postpartum depressive symptomatology, including by 
duration and age of entry into US for immigrant women. Psychosocial mediators were tested 
with joint tests of significance. In longitudinal analysis using growth mixture modeling and 
multinomial logistic regression, we characterized perinatal depressive symptom trajectories 
! v!
among adolescent women and examined the effects of generational status and acculturation 
strategy on trajectories, testing also for psychosocial mediators.  
 
Results: Prevalence of postpartum depressive symptoms was comparable between immigrant 
and US-born women (aPR=1.08, 95% CI 0.74-1.58), but varied by race/ethnicity, with non-
Hispanic White immigrant women at elevated risk compared to their US-born counterparts. 
There was a slightly elevated, non-significant risk of postpartum depressive symptoms among 
immigrant women with greater compared to less exposure to the US, and partner stress partially 
mediated this relationship. Among adolescent women, we identified three distinct trajectories of 
depressive symptoms: ‘stable no/low’ (58%), ‘moderate declining’ (32%), and ‘high stable’ 
(11%). Compared to second or greater generation women, first generation women had a 69% 
lower odds of being classified in the ‘high stable’ group versus the ‘stable no/low’ group 
(aOR=0.31, 95% CI 0.17-0.57).  Social support partially mediated the association between 
immigrant generation and chronically high symptomatology.  
 
Conclusions: Routine screening and referral to culturally and age appropriate support/treatment 
might be offered to immigrant and second generation adolescent women as well as non-Hispanic 
White immigrant women of all ages.  
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CHAPTER 1: INTRODUCTION AND SPECIFIC AIMS 
 
1.1. OVERVIEW 
Perinatal depression is a significant public health issue that affects mothers, partners and their 
children (1, 2). Perinatal depression is defined as a minor or major depressive episode with onset 
during pregnancy and up to a year postpartum. The main goals of this dissertation are to 
characterize the relationship between migration to the United States (US) and perinatal 
depressive symptomatology both among immigrant women and between generations and to 
examine the role of the post-migration psychosocial environment in the occurrence of depressive 
symptoms during pregnancy and the postpartum period. This dissertation used two 
complementary data sources: the Pregnancy Risk Assessment Monitoring System (PRAMS) to 
compare immigrant women to their US-born counterparts and immigrant women disaggregated 
by their time since and timing of migration (e.g. age at entry into the US) and the Centering 
Pregnancy Plus (CPP) Project to compare low-income, young women 14-21 years of age across 
generations (immigrant, first, and second or greater generations) in New York City (NYC) [see 
Table 1.1 for comparison of data sources].  
 
1.2. PROBLEM 
Most studies conducted in Western developed countries other than the US, including North and 
Western Europe, Canada, and Australia, have found a higher prevalence of perinatal depression 
in immigrant women compared to native-born women (3–10). Studies in the US are few and 
somewhat inconsistent with results from other Western countries. Most US studies to date have 
relied on convenience samples and lack comparison groups that would allow for an examination 
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of prevalence and potential risk factors for depression in immigrant and US-born women (11–
18). 
 
Researchers have identified exposure to living in the US and acculturation as potentially 
important predictors of mental health outcomes, including depression, among immigrants in 
general (19). Exposure to the US is a large construct that may encompass both change in 
attitudes and behaviors as well as changes in socio-economic position. Common measures of 
exposure to the US include time since migration, age of entry into the US, and generational 
status. Acculturation, as defined here, is a more focused, complex process of cultural exchange 
and adaptation ideally measured with multidimensional scales, such as those that measure 
acculturation adaptation strategy (20). Studies have suggested that greater length of residence in 
the US is associated with higher risk for psychological distress among some immigrant groups 
(e.g. Mexicans) than others (21, 22). In addition, studies have found that individuals who engage 
with both cultures (integration strategy) have less psychological distress than individuals who 
engage with one culture only (assimilation/separation strategies) or neither culture 
(marginalization strategy) [23]. However, there are few empirical studies examining the potential 
causal relationships among exposure to living in the US, acculturation adaptation strategy, and 
perinatal depression in the maternal health literature.  
 
Researchers have posited that migration-related stress arises when individuals experience 
difficulties with migration and subsequent psychological and socio-cultural adaptation (20). 
Post-migration experiences often involve exposure to multiple stressors that might affect 
maternal mental health such as language and cultural barriers, concerns over legal status, 
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unemployment, social isolation, lack of access to education and health care, separation from 
family, marital strain, and discrimination (6, 19). The changing psychosocial environment 
potentially leaves immigrant women more susceptible to depression during the pregnancy and 
postpartum transition period, suggesting a possible mechanism behind their observed elevated 
risk.  
 
Adolescence (between 14-21 years) is a period of heightened vulnerability to perinatal 
depression: several studies have found a higher prevalence of perinatal depression among 
adolescent women (prevalence range 25–60%) compared to adult women (prevalence range 10–
15%) [24]. The higher frequency of depression among adolescents could be the result of even 
higher levels of social isolation, parenting stress, and family conflict, or potentially reflect a 
lower probability of adequate management or treatment of their depression (24). Adolescence is 
also a critical period for interaction with peers (e.g. via the school system), especially for youth 
who have migrated to the US (21, 25). Young immigrant women often navigate the unfamiliar 
culture of their host country and might experience pressure to socialize to US norms and values, 
while struggling to maintain the traditions and norms of their parents and culture of origin (21). 
This constant balancing may produce high levels of stress and conflict, particularly during 
pregnancy and postpartum. Little is known about the risk of perinatal depression in adolescent 
immigrant women and whether these purported mechanisms might also play a role during 
pregnancy and after birth.  
 
1.3. PURPOSE 
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This dissertation builds on a previous New York City (NYC) population-based study conducted 
by H Simons & L Thorpe which found a higher prevalence of postpartum depression diagnoses 
among immigrant women than their US-born counterparts and identified adolescents (under 20 
years of age) as a subset of immigrant women at particularly high risk for postpartum depression 
(unpublished study). The analyses for the dissertation used two data sources, the NYC PRAMS 
and the Clinical Directors Network and Yale University’s CPP Project. Specifically, the first part 
of the study examined psychosocial factors and early postpartum depressive symptomatology 
among US-born and immigrant women of all ages by exposure to living in the US (measuring 
the length of exposure as well as timing of exposure) using PRAMS data collected over a two-
year period from 2009-2010. The second part of the study extended the first analysis to examine 
a greater array of psychosocial predictors of perinatal (i.e. both prenatal and postpartum) 
depressive symptomatology, with a particular focus on the effect of generational status (e.g. 
immigrant, 1st, 2nd or greater generation) and acculturation adaptation strategy (e.g. integration, 
assimilation, separation, marginalization) among adolescent women using longitudinal data from 
the CPP Project. 
 
This dissertation seeks to strengthen the evidence by identifying unique factors that affect 
perinatal depression in the immigrant population. The findings aim to elucidate important 
associations and to inform etiologic hypotheses in future studies, specifically hypotheses 
regarding psychosocial mechanisms linking nativity, exposure to living in the US, acculturation 
strategy and perinatal depression. The findings are also designed to inform outreach, screening, 
and diagnostic practices as well as the development of pilot programs to enhance social support 
and reduce stressors during and after pregnancy.  
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1.4. SPECIFIC AIMS 
The specific aims were: 
1. To compare levels of symptomatology and risk factors for early postpartum depressive 
symptomatology (i.e. 2-4 months after birth) among immigrant women to levels among US-born 
women in NYC [PRAMS] 
a. To compare the unadjusted prevalence of postpartum depressive symptomatology 
among immigrant women to the prevalence among their US-born counterparts 
b. To determine whether the relationship between nativity and postpartum depressive 
symptomatology is modified by age, race/ethnicity, parity and education  
c. To determine whether there is an independent association between nativity and 
postpartum depressive symptomatology after adjusting for potential confounders 
(maternal age, race/ethnicity) 
2. To test the association between exposure to living in the US and postpartum depressive 
symptomatology and test hypothesized mediators of this relationship among immigrant women 
[PRAMS] 
a. To determine whether there is a dose response relationship between length and timing 
of exposure to living in the US and postpartum depressive symptomatology 
b. To determine whether psychosocial factors (stressful life events, intimate partner 
violence, perceived discrimination in the prenatal healthcare setting) mediate the 
relationship between length and timing of exposure to living in the US and postpartum 
depressive symptomatology  
3. To examine the relationships among generational status/acculturation adaptation strategy (i.e. 
how individuals engage with their culture of origin and host culture), psychosocial factors and 
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perinatal depressive symptomatology among low-income, adolescent women, 14-21 years, in 
NYC [CPP] 
a. To identify trajectories of depressive symptomatology from the prenatal to postpartum 
period and characterize the relationship between generational status and perinatal 
depressive symptom trajectories among all adolescent women 
b. To examine the potential mediating roles of select psychosocial factors, including 
pregnancy distress, quality of social support, size of social network and social conflict in 
the relationship between generational status and perinatal depressive symptom 
trajectories among all adolescent women 
c. To determine whether the association between generational status and perinatal 
depressive symptom trajectories is modified by race/ethnicity and perceived quality of 
the neighborhood environment  
d. To determine whether non-integration acculturation strategies (e.g. assimilation, 
separation and marginalization) confer a higher risk of being classified in a chronic 
depressive symptom trajectory compared to an integration acculturation strategy among 
immigrant and first generation adolescent women 
 
1.5. ORGANIZATION OF THE DISSERTATION 
The dissertation consists of five chapters, beginning with this introductory chapter. The second 
chapter provides background and a review of the relevant literature on perinatal depression in 
immigrant women and adolescent women. Chapter 3 presents the methods, results and discussion 
for specific aims 1-2 which examine the effects of nativity and exposure to the US on early 
postpartum depressive symptoms (PRAMS). Chapter 4 presents the methods, results and 
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discussion for specific aim 3, which examines intergenerational effects of migration on perinatal 
depressive symptomatology among adolescent women (CPP). The final chapter synthesizes the 
findings of chapters 3 and 4, discusses policy and practice implications and identifies areas for 
future research.  
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Data source characteristics PRAMS CPP
Original study design Multi-year population-based cross-sectional 
study of recent mothers (interviewed 2-4 
months after birth) in NYC
Cluster randomized controlled trial of group 
prenatal care intervention among low-
income adolescent women in NYC followed 
from 1st/2nd trimester to 12 months after birth
Years of data collection 2009 & 2010 2008–2012
Self-reported depressive symptoms in the 
early postpartum period from modified scale 
developed by CDC
Self-reported depressive symptoms in the 
prenatal and postpartum periods from 
modified CES-D scale developed by Center 
for Epidemiological Studies
Frequency of experiencing three depressive 
symptoms since birth: 1) feeling down, 
depressed or sad; 2) feeling hopeless; 3) 
feeling slowed down. Frequency is measured 
on a five-point scale (1=never, 2=rarely, 
3=sometimes, 4=often, 5=always). 
Range: 0–45
Immigrant women (defined as those born 
outside of the US and its territories) and US-
born women
Adolescent women (14–21 years) 
Sample size: 2830 Sample size: 623 control only
Nativity-exposure to living in the US Generational status  (immigrant, 1st, and 
≥2nd or greater)
Acculturation adaptation strategy
(e.g. assimilation, integration, separation and 
marginalization) from the AHIMSA 
multidimensional scale validated among 
adolescents
(Intergenerational effects of migration)
Hypotheses being tested Exposure to US results in deteriorating 
mental health (Alegria 2008)
Individuals who engage in both cultures 
(integration) have less psychological distress 
than individuals who engage with one culture 
only (assimilation/separation) (Berry and 
Phinney 2006)
Domain PRAMS CPP
Socio-demographic 
Nativity Nativity 
-- Immigrant generation
Age Age Age
Relationship status Marital status Relationship status
Income Annual family income Source(s) of financial support
In school
Highest grade completed
Employment Employed during pregnancy Employed during pregnancy
Insurance Insurance coverage before pregnancy
Pregnancy/birth experiences
Reproductive history Parity (number of live births) Gravidity (number of pregnancies)
Adequacy of prenatal care --
Prenatal care barriers (number) and wanted 
to obtain PNC earlier --
Pregnancy intent Pregnancy intent
Infant stay in NICU --
Preterm birth Preterm birth
Birth weight Birth weight
Psychosocial
Stressful life events --
Intimate partner violence Intimate partner violence
-- Pregnancy distress
Perceived discrimination in healthcare Everyday discrimination
-- Social conflict
-- Neighborhood cohesion
-- Perceived quality of the neighborhood environment
-- Relative standard of living
Stress buffers -- Perceived social support
Primary language at home --
Language of interview Language of interview
Exposure to living in the US
   Years residing in US
   Age of entry
   Proportion of life lived in the US
-- Acculturation adaptation strategy
Abbreviations: NICU=neonatal intensive care unit; PNC=prenatal care; PRAMS=Pregnancy Risk Assessment Monitoring System; 
CPP=Centering Pregnancy Plus; CES-D=Center for Epidemiologic Studies Depression Scale; CDC=Centers for Disease Control and Prevention
Outcome measure
Dissertation study sample and sample size
Table 1.1.A Comparison of characteristics of data sources,  PRAMS and CPP
Post-migration factors
--
Main exposure measure(s)
(Intra-generational effects of migration)
Table 1.1.B. Comparison of study measures, PRAMS and CPP
Pregnancy context
Nativity
Education Highest year of education
Birth context
Acute stressors
Chronic stressors
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CHAPTER 2: BACKGROUND AND LITERATURE REVIEW 
2.1. IMMIGRATION CONTEXT  
Over the past four decades, patterns of immigration have changed rapidly. In 2010, 
approximately 13% of the US population was foreign-born (26), but foreign-born individuals 
accounted for over a third of the growth in the US population in the last 30 years (27). The 
proportion of immigrants that are female is also increasing: in 2000, females accounted for 55% 
of all immigrants, a much higher proportion than in previous immigration waves. Immigrant 
women are also more diverse in type and region of origin than in the past. Female immigrants 
now include family-sponsored migrants, independent labor migrants, refugees and asylees, and 
undocumented migrants. Most (85%) immigrant women come from Latin American and Asia 
(27). As a direct outgrowth of the growing numbers of immigrant women, the proportion of 
births in the US that are delivered by immigrant women has also grown steadily, from 15% in 
1990 to 24% in 2004, a 60% change (28).  In New York City (NYC), a long-established 
destination for immigrants, approximately half of all births are to immigrant women (29).  Given 
these trends, maternal child health concerns affecting immigrant women and their infants are of 
increasing public health importance.   
 
2.2. PREVALENCE AND RISK FACTORS FOR PERINATAL DEPRESSION AMONG US WOMEN 
Perinatal depression encompasses depressive disorders that arise in pregnancy as well as after 
birth (i.e. in the postpartum period). Researchers have argued for the use of this inclusive term to 
bring attention to the similar prevalence and risk factor profiles of both prenatal and postpartum 
depression (30). Experts have placed perinatal depression within the spectrum of maternal mood 
disorders. In addition to prenatal and postpartum depression, the spectrum includes the baby 
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blues (a mild, self-limiting condition that affects up to 80% of mothers within the first two weeks 
after birth) and postpartum psychosis (a rare but serious condition that requires immediate 
medical attention). The first half of the dissertation focuses on depressive symptoms that arise in 
the early postpartum period only. The second half focuses on trajectories of symptoms from the 
prenatal to the postpartum period (i.e. perinatal depressive symptoms).  
 
Perinatal depression is the most common complication of childbearing (1, 31). Approximately 
12% of women develop depressive symptoms in the second-third trimesters of pregnancy (31–
33), and 10-15% percent of new mothers in the US develop symptoms indicative of depression in 
the postpartum period (31, 34). Mothers with a history of perinatal depression are at risk for a 
number of poor health and social outcomes, including recurrent episodes of depression either 
related or unrelated to childbirth (2), family discord and loss of income (1). Children of women 
with postpartum depression in specific are at increased risk of insecure attachment and cognitive 
and behavioral problems (11).            
 
Table 2.1. Prevalence and onset of maternal mood disorders among US women   
Sources: Gavin 2005 (31), Bennett 2004 (32), CDC 2008 (34), Yonkers 2012 (35), Horowitz 2007 (36) 
 
One of the strongest risk factors for postpartum depression is prenatal depression: numerous 
studies have found strong correlations between depressive mood in the prenatal period and 
depressive mood in the postpartum period (37, 38). Strong risk factors for both prenatal and 
postpartum depression include mental health factors such as personal history of major depression 
 Baby blues Perinatal depression Postpartum psychosis 
Prevalence 80% 10-15% 1-2 per 1,000 live births 
Onset First 72 hours after 
births (usually resolves 
within 2 weeks) 
During pregnancy to a 
year after birth 
Rapid onset in 
postpartum period  
Treatment Social support Therapy, medication or 
both 
Hospitalization (in patient 
psychiatric care) 
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or other mental health disorders (e.g. neuroticism) and family history of mood disorders (1, 11, 
37). Social determinants, such as social support and life stressors, affect the risk of depression 
during both pregnancy and postpartum. Studies have consistently found that women with 
inadequate or no social support during pregnancy and postpartum are at elevated risk for 
depression during and after pregnancy (1, 22, 33, 37, 39). A recent meta-analysis has shown that 
stressful life events that occur during pregnancy have a moderate to strong effect on postpartum 
depression (37). Research studies have also shown that low socio-economic status, poor marital 
relationship, and pregnancy/birth outcomes (e.g. pregnancy complications, delivery 
complications) each have smaller but statistically significant independent effects on increasing 
risk of perinatal depression (37).  
 
2.3. POSTPARTUM DEPRESSION IN IMMIGRANT WOMEN  
2.3.1. Prevalence and risk factors. Most studies in other developed Western nations have found 
higher levels of postpartum depression among immigrant women, but findings from the US are 
either inconclusive or contradictory. Prevalence estimates of depressive symptomatology among 
immigrant women abroad and in the US range from 8-38% (3–8, 12, 14, 40, 41). In contrast, 
prevalence estimates for native-born women range from 7-22% (3–8, 41).  
 
In general, US-based studies have not been as well designed, either lacking appropriate 
comparison groups or failing to adjust for potential confounders, and have been less consistent in 
their findings (11–18, 40, 42). One notable exception, due to its population-based design, is a 
national study of postpartum depressive symptomatology conducted by Huang and colleagues, 
which directly compared immigrant women to their US-born counterparts and stratified by racial 
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and ethnic group. Contrary to findings from non-US settings, this study found a slightly higher 
level of any postpartum depressive symptomatology (i.e. mild to severe symptomatology) in US-
born than in foreign-born women (42% vs. 36%). However, when examined by racial/ethnic 
subgroups, the authors found a significantly higher prevalence of symptomatology among Asian-
Pacific Islander immigrant women (41%) compared to their US-born counterparts (32%) [14].  
 
Two well-designed studies conducted in Canada found considerable differences between 
immigrant and Canadian-born women, with particularly high rates among those from non-
English speaking countries in developing regions. One of these, a population-based study of 
postpartum depressive symptoms, reported that 25% of immigrants from minority groups (i.e. 
born in a country outside of Europe or outside of a country with major English ancestry) vs. 11% 
of Canadian-born women and 8% of immigrant women from majority groups (i.e. born in 
Europe or country with major English ancestry) experienced high levels of depressive symptoms 
5-months postpartum on the Center for Epidemiologic Studies Depression Scale (CES-D) (7). 
Using the Edinburgh Postnatal Depression Scale (EPDS), the second Canadian study found 
elevated levels of depressive symptoms approximately 1-month postpartum among non-refugee 
immigrant women (35%), asylum seekers (31%) and refugees (26%) compared to Canadian-born 
women (8%). After adjusting for prenatal care and visible minority status, immigrant women still 
had 4-fold greater odds of having postpartum depressive symptoms compared to Canadian-born 
women (5).  
 
Among immigrant women, post-migration experiences may involve exposure to multiple 
stressors that may affect maternal mental health, such as language and cultural barriers, concerns 
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over legal status, unemployment, social isolation, lack of access to education and health care, 
separation from family and marital strain, and discrimination (19). The changing psychosocial 
environment might leave immigrant women particularly susceptible to depression during 
pregnancy and postpartum, a period of transition and vulnerability to mood disorders. However, 
few studies that have found higher depression in immigrant populations have tried to identify 
which aspects of the nativity construct (i.e. migration-related factors or the post-migration 
experience) are driving the increase in depressive symptoms. A recent cross-sectional analysis 
conducted in Canada found higher prevalent odds of prenatal depressive symptoms in foreign-
born than Canadian-born women independent of length of stay in Canada. The authors found that 
differences in odds of depressive symptoms between foreign-born and Canadian-born women 
were partially attenuated after adjusting for socioeconomic factors and further attenuated after 
adjusting for social support (41). Similar studies assessing the influence of mediators on 
postpartum depression have not been conducted abroad or in the US.  
 
2.3.2. Exposure to the US: intra-generational effects of migration. Studies among immigrants 
have measured exposure to the host country along two main domains: time (i.e. duration or 
length of residence in the US) and timing (i.e. age at arrival) of migration. The relationship 
between exposure to the host society and perinatal depression has received scant attention in the 
maternal health literature (43).  Two Canadian studies have reported prevalence of postpartum 
depressive symptoms by duration of residence. These studies found that the age-adjusted 
prevalence of postpartum depression (6, 44) decreased with increasing duration of residence in 
Canada. In the absence of a robust literature on exposure to the US and postpartum depression, 
we look to the literatures on other mental health and reproductive health outcomes, summarized 
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below.  In contrast to the two Canadian studies just described, studies examining other outcomes 
in the US population have typically found positive or inconsistent associations.  
 
Mental health literature: Several studies to date have found direct relationships between greater 
length of residence and risk of psychological disorders (not specific to the perinatal period) 
among some immigrant groups, such as Mexican and Afro-Caribbean immigrants (21, 45, 46). 
Similarly, studies among Latinos have found two periods of increased risk in relation to time of 
migration: before the age of 16 and after the age of 35, pointing to the importance of critical 
developmental periods (21). Adolescence is a period in which identity formation and group 
membership are important issues. In addition, adolescents who have migrated may face peer 
rejection from US-born counterparts, social isolation, and parental conflict, which might account 
for higher rates of psychological distress. In contrast, migration after the age of 35 might result in 
increased risk of feeling uprooted, greater difficulty with English language acquisition, and the 
inability to transfer educational and professional achievements made in the country of origin to 
the US (21).  
 
Reproductive health literature: Few studies have examined time and timing of migration and 
reproductive outcomes among immigrant women and findings have been inconsistent (47–50). 
One study from the 1990s using a small convenience sample of Mexican women found slight 
increases in the risk of low birth weight with increasing duration in the US (47). Two other small 
studies were conducted in the 1990s also among Mexican immigrant women; one found a 
positive association between duration and poor birth outcomes (48) and the other found a 
negative association (49). A more recent study found a curvilinear relationship between duration 
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of residence and poor birth outcomes-a composite of birth weight, gestational age, intrauterine 
growth restriction (IUGR), and the fetal growth ratio.  Among Mexican immigrant mothers, 
those with the shortest (fewer than 4 years) and longest (more than 12 years) duration of 
residence were approximately two-thirds more likely to experience poorer outcomes than those 
with intermediate duration (50).  
 
2.4. PERINATAL DEPRESSION IN ADOLESCENT WOMEN  
2.4.1. Prevalence and risk factors. Adolescence, in general, is a time of increased vulnerability 
to depression. Postpartum depression is prevalent in adolescent women in particular (51): 
estimates range from 25-60% (24), while estimates among adult women range from 5-25% (31). 
Additionally, studies have shown that depression is more common in pregnant adolescent 
women compared to non-pregnant adolescents (52, 53). One recent study found that 20% of 
mostly Black and Latina adolescent women with low family incomes experienced prenatal 
depressive symptoms (54). In contrast, another small prospective study found that 63.1% of 
adolescent women experienced mild to severe depressive symptoms in the last trimester of 
pregnancy, higher than the generally estimated prevalence in adult women cited above (55). The 
large difference in prevalence between these studies might be explained by use of different 
instruments to detect depressive symptomatology (EPDS in the latter and the BDI in the former) 
and/or the different demographic composition of the two groups of study participants.  
 
Research suggests that social isolation and low social support are strongly associated with 
postpartum depression in adolescent women (24, 56, 57). Interestingly, one study found no 
difference in the frequency of social support between adolescent women with and without 
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depressive symptoms but found that those with depressive symptomatology were less likely to 
feel satisfied with the support that they received (56). While new mothers of any age may 
experience new and multiple stressors related to childbearing, some adolescent mothers may also 
face challenges unique to their developmental stage, such as low confidence in parenting (52, 
58), poor body image and parent-child conflict (59). Weight and shape disturbances (59), low 
self-esteem, parenting stress and family conflict are also associated with depressive 
symptomatology among postpartum adolescent women (24, 57). Additionally, adolescent women 
might have a lower probability of having their depression adequately managed or treated than 
adult women (24).  
 
2.4.2. Exposure to the US: inter-generational effects of migration. Adolescence is a critical 
period for interaction with peers (e.g. via the school system), especially for youth who have 
immigrated to the US (21, 25). Young immigrant women often navigate the unfamiliar culture of 
their host country and might experience pressure to socialize to US norms and values, while 
struggling to maintain the traditions and norms of their parents and native culture (21). This 
constant balancing may produce high levels of stress and conflict, particularly during pregnancy 
and postpartum. Little is known about the risk of perinatal depression in adolescent women who 
have immigrated to the US or whose parents migrated to the US and whether these purported 
mechanisms might also play a role during pregnancy and after birth when demands are high. 
 
Though little research exists on the effects of immigration on perinatal depression, a small body 
of literature has examined such effects on mental health outcomes among adolescents in general. 
Mirroring the literature among adults, operationalization of exposure to the US varies across 
! 17!
studies. Generational status is a common proxy measure of the process of cultural adaptation. A 
more direct measure is acculturation adaptation strategy, which measures cultural orientation (to 
US culture and the culture of origin) [22, 60]. Described below are several studies that have 
examined the effects of generational status or acculturation adaptation strategy on depressive 
mood among adolescents. 
 
Generational status. A small number of studies with conflicting findings have examined risk of 
psychological distress across generations. One study using data from the National Longitudinal 
Survey of Adolescent Health found that first generation (immigrant) youth reported higher levels 
of psychological distress than their counterparts from subsequent generations. Harker and 
colleagues observed this pattern among Chinese, Mexican, and Central and South American 
participants but not for Filipino participants (61). However, another study using the same data 
source found no difference in depressive symptom levels across generations of adolescent youth 
of Latino origin (62). In one of the few studies to use longitudinal data to elucidate relationships 
among generational status, acculturative stress and mental health outcomes among immigrant 
youth from NYC, Sirin and colleagues found that first generation (immigrant) youth reported 
greater withdrawn/depressive symptoms than second generation youth (mean=0.62 and 
mean=0.53 among 1st and 2nd generation 11th graders respectively, range 0.0-2.0, p <0.05). First 
generation (immigrant) youth also reported higher levels of acculturative stress than their 
second-generation counterparts (63). While the findings of these studies are largely inconclusive 
they suggest that the initial process of migration and adjustment (losing close ties to family and 
friends, learning a new language, re-establishing peer networks) might also impact the 
psychological health of youth who have immigrated to the US (21, 63).  
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Acculturation strategy. Acculturation is typically defined as the process in which individuals 
adopt the attitudes, beliefs, values, and customs of another culture. Acculturation involves a host 
of changes and challenges that may positively or negatively affect the health of immigrants as 
well as future generations born in the US (64). Some view the process of acculturation as a 
stressful experience resulting in adverse health, while others assert that the acculturation process 
allows for tapping of personal resources in a way that protects against poor adaptation to the 
stressors associated with transition, relocation, and acculturation (25).  
 
The bidimensional model of acculturation considers both degree of cultural continuity (i.e. 
maintaining the norms, traditions, values of the culture of origin) and cultural contact (i.e. 
adopting/engaging with the culture of the receiving country) [see next section for more detail on 
this model]. Use of the bidimensional model of acculturation is quite limited in the adolescent 
mental health literature. Citing a lack of research among adolescents, Berry and colleagues 
attempted to determine whether the patterns of acculturation and pathways linking acculturation 
strategy to distress examined among adult immigrants applied to adolescents. Two main 
pathways of relevance to adolescent immigrants emerged: family conflict and perceived 
discrimination. Family conflict arises when parental demands on cultural continuity (i.e. 
enculturation) are at odds with the child’s desire for cultural contact (23, 65). Berry and 
colleagues also found that discrimination was negatively related to the degree that one interacts 
with the receiving country’s culture (e.g. in integration and separation profiles) (23). In a study 
of high school students in Northern California, marginalized (low orientation to culture of origin 
and low orientation to US) individuals experienced greater symptoms of psychological distress 
(i.e. depressive symptoms) than individuals with a bicultural orientation (66). In a recent study of 
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Latino adolescents, individuals with low orientation to the US had greater internalizing 
(depressive/anxious) symptoms than those with high orientation to the US (67).  
 
Though studies are limited, these preliminary findings suggest that engagement in both cultures 
and particularly in the new culture may reflect active coping with the potential stressors of 
migration. These relationships among adolescents have not been extensively studied in the 
context of pregnancy and childbirth. However, studies of adolescent women and of both 
adolescent and adult women suggest that acculturation may influence contraceptive use (and 
therefore affect risk of pregnancy) [68–71]. For example, one study of women ages 16-24 years 
old found that women with bicultural orientation (OR 2.66, 95% CI 1.52-4.64) and women with 
low acculturation (OR 1.79, 95% CI 1.06-3.02) were more likely to have used no method of 
contraception vs. long acting reversible contraception than women with high acculturation (68). 
This finding suggests that there may be some selection into risk of pregnancy among young 
women according to acculturation strategy, an important consideration for studies examining 
maternal health in young immigrant women.  
 
2.5. THEORETICAL FRAMEWORK 
Researchers have proposed several conceptual models and frameworks to guide studies of 
immigrant health in the US. As noted earlier, researchers have identified acculturation and 
exposure to living in the US as important predictors of mental health outcomes among 
immigrants (19, 72). This section summarizes the various hypotheses that have been proposed to 
explain the complex relationships among exposure to the US (both within the migrant generation 
and across generational cohorts) and health and describes the bidimensional acculturation model.  
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2.5.1. Explanations of the effects of migration and exposure to the US and hypothesized 
causal pathways 
Research on the effects of exposure to living in the US does not have one unifying theory. There 
is no concrete consensus about which aspects of US exposure are relevant for mental health (22). 
While some conceptualize exposure to the US as a proxy indicator of acculturation, exposure to 
living in the US incorporates more than cultural changes in one’s identity and attitudes towards 
acculturation processes (e.g. changes in social mobility across time) [72].  
 
Researchers have offered varying theories to explain the general findings that some immigrant 
groups fare better than their US-born counterparts on a number of health outcomes (including 
mental health and birth outcomes) but that their health typically deteriorates with time in the US 
(N.B. not all studies have found these patterns in associations between exposure and outcomes 
among immigrant subgroups. Here, we focus on the prevailing explanations of disparities in 
health between immigrant and US-born individuals). The immigrant/acculturation paradox may 
be driven by a variety of selection/measurement-based mechanisms (e.g. selection of healthy 
migrants, increased awareness of medical problems with increased access to care, changing 
health across immigration waves) and direct mechanisms (e.g. socio-cultural buffering) [73]. The 
next subsection begins with a description and brief discussion of the immigrant/acculturation 
paradoxes then summarizes two explanations that are most relevant to the study of perinatal 
depression in immigrant women (the healthy migrant effect and weathering).  
 
2.5.1.1 Immigrant/acculturation paradox. Over the past few decades, a large literature on the 
epidemiological paradox of immigrant health has emerged. Across several outcomes, patterns of 
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immigrant health seem to contradict what would have been expected given our wide recognition 
and understanding of the socio-economic gradient in health (74, 75). Research has largely 
focused on the outcomes of Hispanics in the US. This apparent paradox seems particularly 
evident in the Mexican subgroup, a subgroup that has the lowest educational attainment and 
health insurance coverage among Hispanics (76, 77).  
 
The concept of the immigrant paradox is dependent on an implicit belief that immigrants should 
have worse health outcomes than the native-born population, primarily based on their respective 
socio-demographic profiles. Immigrants are more likely to live in poverty, experience language 
difficulties, and lose social ties in the migration process (61, 78)–all factors that studies have 
shown affect mental health outcomes and to some extent reproductive health outcomes (for 
poverty only). However, as Palloni and Morenoff discuss, the immigrant paradox relies on the 
notion of a more adverse risk profile among the target/exposed group. While some evidence 
points to higher rates of socio-economic disadvantage and lower use of prenatal care among 
some immigrant groups in the US (i.e. Latinas), the perinatal profile of immigrant women is not 
universally high-risk (77). Furthermore, it is not yet clear to what extent the so-called immigrant 
paradox applies to other less-studied subgroups of immigrants or to other health outcomes in the 
US, particularly in the reproductive health literature. Studies that have examined differences in 
effects of nativity/exposure to the host country among racial/ethnic strata have often found 
varying effects (both in magnitude and direction) (73, 79). For example, studies have found null 
or inverse associations between nativity and poor birth outcomes (e.g. low weight birth, small for 
gestational age) among non-Hispanic Whites (80, 81), Asians (80), Asian Indians (82), and 
island-born Puerto Ricans (83). Additionally, studies have shown that other less studied maternal 
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outcomes, such as gestational diabetes and maternal mortality, may also differ by nativity status 
with immigrant women showing higher risks than their US-born counterparts (84–88). These 
findings suggest that there are more complex, varying patterns of maternal health among 
immigrant women that have not been completely characterized or understood in the literature.  
 
An additional facet of the immigrant paradox is deteriorating health over time and between 
generations as protective cultural buffering diminishes. Immigrants’ health may deteriorate over 
time as immigrants adopt unhealthy behaviors based on US social norms and experience 
difficulties and barriers to health care. This deterioration in health is known as the “acculturation 
paradox,” and remains an important explanation of differences in health outcome between 
immigrant women and their US-born counterparts (50, 89, 90).  
 
In sum, in a multi-causal framework, multiple exposures may shape health outcomes beyond 
socio-economic position alone. Most researchers recognize that a complex set of interacting 
factors is likely to be determining health. Immigrants may differ in their health status pre-
migration and may experience different post-migration contexts; in some situations or among 
some groups, these factors may be more important contributors to their health than socio-
economic conditions. Researchers of Hispanic health specifically have asserted that there might 
be little differentiation in socio-economic status among some subgroups of Hispanics, which 
makes it difficult to examine the relationships among nativity/region of origin, socio-economic 
status and health outcomes (74). In addition, typical risk factors may have differential effects 
across groups (79); however, the immigrant paradox assumes that the effects of risk factors are 
similar in comparison groups.  
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2.5.1.2. Healthy migrant effect. The healthy migrant effect refers to selection bias thought to 
arise because healthy individuals are more likely to migrate than non-healthy ones. In others 
words, good health is a criterion by which individuals are selected into the migrant population. 
The migration process is often both physically and psychologically grueling, consequently those 
choosing to migrate may possess unique skills, attributes, and social and material resources to 
deal with the demands of migration (74, 75, 77, 91). Health selection potentially introduces non-
comparability between immigrant women and US women, as recent immigrants will inherently 
be healthier on average due to this selection process.  
 
In order to test such a hypothesis (i.e. that favorable health outcomes observed among some 
immigrants is a reflection of initial selection of healthy individuals into the migrating 
population), it is important to compare migrating to non-migrating women in the country of 
origin. However, few studies have compared the health status and outcomes of migrating women 
to women who stay in the country of origin. When comparing overall rates of poor birth 
outcomes among Hispanic women in US and in Latin America, generally the US rates of low 
birth weight and infant mortality among Latinas are lower in the US than in Latin America (91). 
While these data may be indicative of health selection, they might also mirror the generally 
poorer environmental and health contexts in Latin America compared to the US. Other 
researchers have attempted to tackle the issue of health selection and reproductive health 
outcomes via simulation models. Palloni and Morenoff performed a set of models simulating the 
effects of healthy selection in the migrant population and found that even a small amount of 
health selection can produce better outcomes among migrating women compared to all US-born 
women (77).  
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2.5.1.3. Weathering hypothesis. The weathering hypothesis, first proposed by Geronimus in the 
1990s, posits that ongoing social and economic inequities (e.g. discrimination, residential 
segregation, life adversity) result in premature aging and deteriorating among Black women, 
leading to growing racial disparities in adulthood (92, 93). In this model, maternal age interacts 
with social and economic factors to produce poor perinatal outcomes among groups experiencing 
socio-economic inequities (93). This hypothesis has not yet been applied to research involving 
intra-generational effects of exposure to living in the US or more generally to studies of maternal 
health outcomes such as perinatal depression. However, weathering might be a promising 
hypothesis for studying changes in immigrant health over time as immigrants face numerous 
social and economic inequalities in the US. Jasso has proposed that accumulation of stressors 
related to the post-migration environment (e.g. discrimination) [89] increase risk of poor physical 
and mental health outcomes. Carter-Pokras and colleagues have explicitly suggested that 
weathering due to social inequality might explain the more rapid deterioration in health observed 
among Latino immigrants with greater duration in the US (94).  
!
2.5.1.4. Potential mediating factors. Cook, Alegria and colleagues proposed one potentially 
useful model linking exposure to living in the US to psychological distress. This model includes 
a host of intermediary factors on the causal pathway between exposure and distress, including 
perceived discrimination, perceptions of low social status, weaker affiliation with traditional 
values, family conflict, higher expectations about quality of life, English language dominance, 
neighborhood context (e.g. safety), and socio-economic mobility. Within this model, all 
intermediaries with the exception of English language dominance and socio-economic mobility 
are posited to account for a direct relationship between exposure to living in the US and 
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psychological distress. Greater English language dominance and socio-economic mobility are 
posited to account for an inverse relationship between exposure to living in the US and 
psychological distress (72). Cook, Alegria and colleagues’ model was informed by studies 
among Latino immigrants in the US, and it is not clear to what extent it may apply to other 
immigrant groups. Nevertheless, it offers a basic model for testing various mediation hypotheses 
regarding the relationship between measures of exposure to living in the US and mental health 
outcomes.  
 
2.5.2. Bidimensional acculturation model. Though exposure to the US and acculturation are 
correlated, they represent two different constructs. In contrast to exposure to the US, which may 
encompass changes across multiple domains (socio-economic, cultural identity), acculturation 
refers to a more focused process of adaptation to and exchange and integration with one’s culture 
of origin and the culture of the host country. In multicultural societies such as the US, individuals 
and groups use a variety of strategies that allow them to achieve a reasonably successful 
adaptation to living inter-culturally (23). Within this context, acculturation is defined as “the 
process of psychological and cultural exchange that follows intercultural contact,” (20). 
Acculturation involves both group and individual (i.e. psychological) changes. Cultural changes 
refer to changes in a group’s customs, economic and political life, while individual changes refer 
to changes in individual attitudes toward the acculturation process and their cultural identities 
(20, 23).  
 
While initial theories of acculturation developed by sociologists at the University of Chicago in 
the 1920s conceptualized the process as linear and irreversible (95), contemporary 
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conceptualizations view the process as non-linear, dynamic and multi-dimensional. Berry, an 
instrumental figure in contemporary acculturation theory, expanded earlier theories of 
psychological acculturation to include acculturation adaptation strategies or coping strategies 
within the US context (65, 95). Berry created a bidimensional model of acculturation, which 
considered both degree of cultural continuity (i.e. maintaining the norms, traditions, values of the 
culture of origin) and cultural contact (i.e. adopting/engaging with the culture of the receiving 
country) [Figure 2.1]. This conceptual model posits four acculturation strategies: integration 
(high US orientation, high culture of origin orientation), assimilation (high US orientation, low 
culture of origin orientation), separation (low US orientation, high country of origin orientation), 
and marginalization (low US orientation, low country of origin orientation) [23, 65, 95].  
 
2.5.3. Application. This study brings together these related frameworks in a detailed examination 
of the psychosocial factors affecting psychological adaptation among peripartum women. 
Specifically, these frameworks helped identify relevant variables in mediational pathways, 
guided hypotheses, and informed categorization of measures of exposure to living in the US. For 
specific aims 1-2 (PRAMS), hypothesized mediational pathways proposed by Cook and 
colleagues were explored and applied to a novel population of peripartum women. More 
specifically, the study examined the potential mediating roles of perceived discrimination, 
English language dominance, and social support between nativity-exposure to the US and 
postpartum depression.  
 
The weathering hypothesis combined with the hypothesized mediational pathways were used to 
inform and test the primary hypothesis for specific aims 1 and 2 that greater exposure to living in 
! 27!
the US-measured in years living in the US and proportion of life lived in the US-will result in an 
increased risk of postpartum depressive symptomatology. Lastly, categorization of the exposure 
to living in the US measures, such as age at migration, were guided by the hypotheses regarding 
the importance of specific developmental periods and interaction with the US (21).  
 
For specific aim 3 (CPP), we explicitly applied Berry’s bidimensional model of adaptation to a 
pregnant/parenting adolescent population as one of the main independent variables. This multi-
dimensional measure assessed both acculturation to US culture and enculturation of the culture 
of origin and reflects more contemporary views of acculturation as a non-linear, dynamic 
process. Berry’s model also informed the primary hypothesis that an integrated acculturation 
strategy would confer the lowest risk of psychological distress and applied this hypothesis to 
psychological distress arising in the perinatal period.  
 
2.6. CURRENT GAPS IN THE LITERATURE 
Prior studies have a number of substantial methodological and conceptual issues that this study 
seeks to address, including the use of non-representative samples, lack of subgroup analyses, 
lack of mediational assessment, and inappropriate or no comparison groups. In terms of the first 
issue of non-representative samples, most studies of perinatal depression in immigrant women in 
the US have used small, convenience samples. Non-representative samples are subject to 
selection biases and may not be representative of immigrant or native-born populations overall, 
most notably in terms of estimating the prevalence of perinatal depression in these populations. 
Even when representative samples are employed, sparse cell bias may occur when immigrant and 
native-born women are disaggregated by race/ethnicity or region of origin.  
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Due to considerable within-group variation, treating immigrant women as a homogeneous group 
can lead to the masking of important subgroup effects. Immigrant women may differ in terms of 
entry status (e.g. voluntary vs. involuntary migrant), duration of residence, and region of origin. 
For example, in a recent Canadian study of preterm birth, the authors found that the risk of 
preterm birth differed by duration of residence. These differences canceled out (i.e. recent 
immigrant women [<5 years] had a risk lower than that of Canadian-born women and immigrant 
women with longer duration [15 years or more] had a higher risk; the net risk was equivalent to 
that of Canadian-born), resulting in no observed differences in risk between Canadian-born and 
foreign-born groups (96). A similar example from the perinatal depression literature is a national, 
population-based study of depression comparing immigrant and US-born women, in which 
immigrant women were found to have a lower prevalence of symptomatology than their US-born 
counterparts. However, when examined by racial/ethnic subgroups, the authors found a 
significantly higher prevalence of symptomatology among Asian-Pacific Islander immigrant 
women compared to their US-born counterparts (14). These examples highlight the importance 
of disaggregating immigrant women in order to identify important variability in risk of perinatal 
depression.  
 
Assessment of mediation is important for identifying potential causal factors as opposed to 
purely statistical associations between nativity and perinatal depression. Few studies have 
examined the mediational roles of economic and psychosocial factors despite researchers’ 
recognition of the potential importance of these risk factors among foreign-born women from 
both quantitative and qualitative studies. For example, socio-economic status and the amount and 
quality of social support might partially explain the relationship between nativity status and 
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perinatal depression (as intermediary variables); however, inclusion of formal tests for mediation 
are lacking and many studies treat these intermediary variables as confounders and seek to 
“adjust” for their effects.  
 
Last, several studies to date have not used comparisons groups for immigrant women or have 
used inappropriate comparison groups. Without a comparison group, researchers cannot make 
inferences about disparities in perinatal depression that may exist between immigrant and US-
born women. Studies with comparison groups have typically employed all native-born women as 
the reference group to all immigrant women or have conducted within stratum comparisons (e.g. 
comparing US-born Hispanic women to foreign-born Hispanic women, or more specifically, 
Mexican-born women to US-born women of Mexican descent). While the choice of comparison 
group depends partly on the research question, finer categorizations of immigrant women and 
within stratum comparisons might be most appropriate, especially when interested in the effects 
of the post-migration environment, such as the effects of exposure to the US (e.g. time since 
migration) and social support. Furthermore, interpretation of “nativity” effects in studies 
comparing immigrant to native-born women is difficult, as it is frequently unclear what factors 
related to migration might explain the association. It is thus important to measure other social 
and cultural constructs (e.g. citizenship, English proficiency, region of origin, socio-economic 
status) that might be correlated with nativity (97).  
 
2.7 CONCLUSIONS 
This literature review found several key findings relevant to the current study. These findings 
include the following: Studies outside of the US have found elevated prevalence of depressive 
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symptoms in immigrant women compared to native-born women. Fewer studies examining the 
relationship between nativity and postpartum depression have been conducted in the US (11, 14) 
and only one study of postpartum depression used a population-based design that directly 
compared immigrant to US-born women (14).  To our knowledge, no studies in the US have 
examined the relationship between time since or timing of migration and perinatal depression.  
Studies examining mental health and reproductive health outcomes have typically found positive 
or inconsistent associations.  The literature also shows that adolescent women have a higher 
prevalence of perinatal depressive symptoms than their adult counterparts. No studies to date, to 
our knowledge, have examined perinatal depression in immigrant adolescent women or by 
generational status. Several studies examining other health outcomes in the general adolescent 
population (i.e. non-pregnant male and female adolescents) have found positive or no 
associations between generation and acculturation strategy and psychological distress and some 
evidence of variation in effects across different ethnic/national origin groups. The few studies 
that have examined the effect of acculturation strategy on mental health have found higher risk 
of poor outcomes (e.g. depressive and anxious mood) among those with low orientation towards 
the US compared to those with a bicultural or high orientation to the US. Studies to date have 
several notable limitations including non-representative samples, lack of subgroup and 
meditational analyses, and inappropriate or limited comparison groups.  
 
In addition to empirical studies, researchers have theorized regarding the mechanisms that 
explain immigrant health, positing a variety of theories to explain better health outcomes in some 
immigrant groups and deterioration in health outcomes over time, a dual phenomenon known as 
the immigrant and acculturation paradoxes.  While some researchers posit that certain immigrant 
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groups may fare better than their US counterparts on several health outcomes due to the 
protective effects of socio-cultural buffering, others assert that this pattern can be explained by 
selection of healthy individuals into the migrating population. A potential, under-explored 
hypothesis to explain the deterioration of health over time in the host country among some 
groups of immigrants is the weathering hypothesis, which emphasizes cumulative effects of 
stressors over the lifetime. Along these lines, other researchers have asserted that certain 
migration-specific stressors may mediate these relationships including discrimination, loss of 
socio-economic status, difficulty with learning English. Last, the bi-cultural model of 
acculturation posits that acculturation is non-linear and dynamic process. This model considers 
both degree of cultural continuity with the culture of origin and cultural contact with the culture 
of the receiving country. These frameworks have helped hone the study aims and identify 
relevant variables in mediational pathways, guided hypotheses, and informed categorization of 
measures of exposure to living in the US.  
 
 
 
Figure 2.1. Bidimensional model of acculturation [Berry 1997 (65), Berry 2003 (20)] !
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CHAPTER 3:  EFFECTS OF NATIVITY AND EXPOSURE TO THE US ON SYMPTOMS OF EARLY 
POSTPARTUM DEPRESSION 
 
 
3.1. OVERVIEW AND SPECIFIC AIMS 
This chapter explores the effects of nativity on the occurrence of depressive symptomatology in 
the early postpartum period, comparing immigrant and US-born women, and the intra-
generational effects of migration (i.e. exposure to the US) among immigrant women, using 
PRAMS data collected over a two-year period from 2009-2010. Due to its population-based 
design, the NYC PRAMS dataset allowed for the ascertainment of differences in prevalence and 
risk factors in a NYC representative sample of immigrant and US-born women. Approximately 
50% of all births in NYC are to immigrant women (29), making this an ideal setting for studying 
the effects of migration.  
 
The aims of this study were two-fold: 1) to compare levels of symptomatology and risk factors 
for early postpartum depressive symptomatology (i.e. 2-4 months after birth) among immigrant 
women to levels among US-born women in NYC and 2) to test the association between exposure 
to living in the US and postpartum depressive symptomatology and test hypothesized mediators 
of this relationship among immigrant women. This study compared the unadjusted prevalence of 
postpartum depressive symptomatology among immigrant women to the prevalence among their 
US-born counterparts and determined whether there was an independent association between 
nativity and postpartum depressive symptomatology. Within immigrant women, this study then 
explored whether there was a dose response relationship between length and timing of exposure 
to living in the US and postpartum depressive symptomatology and whether psychosocial factors 
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mediated the relationship between length and timing of exposure to the US and postpartum 
depressive symptomatology.  
 
3.2. METHODS  
3.2.1. Data source and sample. PRAMS is an annual, population-based, cross-sectional survey 
developed by the US Centers for Disease Control and Prevention (CDC) to monitor the 
behaviors and experiences of women before, during, and after pregnancy. In NYC, the 
Department of Health and Mental Hygiene (DOHMH) administers the survey, which is available 
in English, Spanish and Chinese (Mandarin and Cantonese). A stratified random sample of 
mothers with a recent live birth are selected from the NYC Birth Registry and mailed surveys 2-4 
months after birth, without sample replacement; women whose recent birth was to a child with 
low birth weight are oversampled. Follow-up calls are made to women who do not respond. 
Survey data are linked to data from the birth certificate, including demographic and medical 
information. The final survey data are weighted for sample design, non-response and non-
coverage. This study used two consecutive rounds of cross-sectional data (i.e. in each year, a 
new live birth cohort is sampled) for 2009 and 2010 (n=2830). The weighted response rates were 
63.7% and 66.9% for 2009 and 2010 respectively (C. Mulready-Ward, NYC PRAMS 
Coordinator, personal communication, June 12, 2012). Respondents who reported that their 
infant was no longer alive at the time of interview or had missing data for this variable (n=126) 
or had missing data for the nativity variable (n=52) were excluded from all analyses (ntotal 
exclusions=178). The final sample size was 2652. Analyses were performed with SAS-callable 
SUDAAN 10 (SUDAAN, Research Triangle Park, NC), to account for the complex survey 
design.  
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3.2.2. Study variables. The dependent variable was self-report of postpartum depressive 
symptoms (SRDS). Respondents were asked about the frequency of experiencing three 
depressive symptoms since the birth of their baby: 1) feeling down, depressed or sad; 2) feeling 
hopeless; 3) feeling slowed down. Frequency was measured on a five-point scale (1=never, 
2=rarely, 3=sometimes, 4=often, 5=always), with a range of 3-15. The dependent variable was 
dichotomized using a cut-off score of ≥10, which is the recommended cutoff of the CDC 
PRAMS department. This cutoff provides a sensitivity of 57%, a specificity of 87%, and a 
positive predictive value (PPV) of 45% for clinical major postpartum depression (98, 99, C. 
Mulready-Ward, NYC PRAMS Coordinator, personal communication, June 15, 2012). The 
PRAMS scale is relatively brief compared to more extensive screening tools like the Edinburgh 
Postpartum Depression Scale (EPDS) and notably lacks items assessing depressive symptoms 
such as anhedonia (loss of interest).  As measured by its specificity and PPV, the PRAMS scale 
has been shown to perform as well or better than established scales with more items; for 
example, one study found that the PRAMS scale (>9) yielded a PPV of 60% compared to 55% 
using the EPDS (>12) and 43% using the Beck Depression Inventory [BDI] (>10). Its sensitivity, 
however, is generally lower than more comprehensive scales (57% for PRAMS vs. 67% for 
EPDS and 81% for BDI) [98]. We therefore explored alternative cutoff scores in sensitivity 
analyses (see description in data analysis subsection 3.2.3).  
 
Respondents were categorized as US-born (i.e. born in a US territory) or immigrant (i.e. born 
outside of a US territory). Immigrant respondents were categorized by their exposure to living in 
the US using four measures representing two domains: time since migration (two measures: 
years residing in the US and proportion of life lived in the US) and timing of migration (age at 
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entry). A fourth measure-a composite variable categorizing immigrant women by their age at 
entry and duration of residence-was created based on a previous study by Urquia and colleagues 
(44), to account for the interdependence between these two variables (44, 73). The year at which 
each woman moved to US was used to calculate years living in the US up to conception [year of 
last menstrual period (LMP)-year moved to US], age at entry (year moved to US-maternal year 
of birth) and proportion of life lived in US [(years living in the US/maternal age)*100)]. All 
measures of exposure to living in the US were explored as continuous and categorical variables. 
Final categorizations were based on either theory (age at entry, composite of age at entry-
duration) or model fit using a nested dose-response modeling technique (duration, proportion of 
life lived) [100].  
 
Duration (years residing in the US) was ultimately categorized into three categories: <5 years, 5-
9 years, and ≥10 years. Proportion of life lived was categorized into three categories: <25%, 
25%-49%, and ≥50%. Age at entry-a measure of developmental context in which migration 
occurred-was categorized by life stage into four categories: before 12 years of age (childhood), 
between 13-18 (adolescence), between 19-24 (young adulthood) and after 25 years (adulthood) 
(73). For the composite variable, immigrant women who entered the US before 12 years of age 
irrespective of their length of residence were categorized into a separate group; they were 
hypothesized to differ from other immigrants due to the fact that their early socialization 
occurred in the US (44). Immigrant women who entered the US after 12 years of age were 
divided into two groups: long duration (10 years or more) and short duration (fewer than 10 
years) in the US. The same categories as duration of residence were not used to avoid sparse 
cells and to replicate the composite measure used in a prior study (44).  
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Psychosocial factors included stressful life events, intimate partner violence (IPV), and perceived 
discrimination in the prenatal healthcare setting. These psychosocial factors were the primary 
mediators of interest in this analysis. To measure stressful life events, respondents were asked to 
indicate whether they had experienced any of 13 common life events during the 12 months 
before giving birth. Stressful life events included family member ill, divorce, moving, 
homelessness, husband/partner’s loss of job, personal loss of job, arguing lots with 
husband/partner, husband/partner not wanting pregnancy, problems paying bills, involvement in 
physical fight, others using drugs, and others dying. Stressful life events were converted into a 
count index.  
 
In addition to the count index, the stressful life events were grouped into four exclusive 
categories (partner-related, traumatic, financial, and emotional), as described by Ahuwalia and 
colleagues (101). Partner-related stress included the following stressful life events: divorce, 
arguing lots with husband/partner, husband/partner not wanting pregnancy. Traumatic stress 
included the following stressful life events: homelessness, involvement in physical fight, going 
to jail, and others using drugs. Financial stress included the following stressful life events: 
husband/partner’s loss of job, personal loss of job, moving, and problems paying bills. Emotional 
stress includes the following stressful life events: family member ill and others dying. If a 
respondent indicated that she experienced at least one of the stressors within the group then she 
was categorized as experiencing that group of stressors. Respondents with missing values on the 
stressful life events scale (nmissing=9 for the count index; nmissing=45 for partnership related stress; 
nmissing=179 for financial stress; nmissing= 111 for traumatic stress; nmissing=37 for emotional stress) 
were not included in the analysis. The percentage missing for each of these variables did not 
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exceed 10%. Intimate partner violence included physical violence perpetrated by a current or 
former intimate partner before or during the most recent pregnancy. To measure perceived 
discrimination in the healthcare setting, respondents were asked: During your prenatal care, 
labor, or delivery, do you feel you were ever treated differently because of any of the following? 
They indicated from a yes/no checklist whether they experienced such discrimination based on 
their race, culture, and/or ability to speak or understand English. Respondents were categorized 
as experiencing discrimination if they checked yes to forms of discrimination that are culturally-
based or linguistically-based. 
 
Other covariates included demographic (age, race/ethnicity, primary language at home), socio-
economic (income, education, employment during pregnancy, and insurance status before 
pregnancy), and pregnancy/birth experience [parity, timing and adequacy of prenatal care 
[Kotelchuck Index (102)], wanted to obtain prenatal care earlier than did, pregnancy intent, term 
of birth]. Race/ethnicity came from the birth certificate on which mothers indicated their race 
(African-American, White, Asian, Native American, Other) and ethnicity (Hispanic, non-
Hispanic) separately. A composite variable for race-ethnicity was constructed. All individuals 
who indicated they were of Hispanic origin were grouped as Hispanic or Latina regardless of 
their racial identity. To measure primary language at home, respondents were asked to indicate 
which language they usually speak at home: English, Spanish, Russian, Chinese (includes 
Mandarin and Cantonese), Indian (includes Hindi and Tamil), Creole, French, and Other. 
Primary language was dichotomized into English and non-English. Region of origin included the 
US, Latin America, the Caribbean, Africa, the Middle East, Asia, and Europe/countries with 
major English ancestry; country of origin was not available. The covariates were used to assess 
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potential confounding (potential confounders were maternal age and race/ethnicity), effect 
modification (potential modifiers were race/ethnicity, age, parity and education), and mediation 
(potential mediators were stressful life events, perceived discrimination, IPV, primary language 
at home, socio-economic status and pregnancy/birth experiences) of the nativity/exposure to the 
US-postpartum depressive symptomatology relationship.  
 
3.2.3. Data analysis. The analysis began with an assessment of the unadjusted association 
between nativity and SRDS. Potential effect measure modification of the nativity and SRDS 
relationship by age, race/ethnicity, parity and education was assessed and final multivariable 
models were constructed. Analyses were restricted to immigrant women only for subsequent 
exploration of the effect of time since and timing of migration on SRDS and mediation of these 
relationships by psychosocial factors.  
 
The relationship between nativity and SRDS (Specific Aim 1). The distributions of select socio-
demographic, psychosocial and pregnancy/birth-related factors were determined by nativity 
status and duration of residence in the US. The prevalence rates of self-reported postpartum 
depressive symptoms indicative of depression (SRDS) among US-born and all immigrant 
mothers were estimated. We conducted bivariate log-binomial regression to estimate the 
prevalence ratio comparing the prevalence in immigrant women to that in US-born women. 
Prevalence of SRDS in US-born and immigrant women were compared within racial/ethnic 
groups (e.g. comparing US-born Hispanics to immigrant Hispanic women). Inadequate subgroup 
size prevented further subgroup analysis within racial/ethnic groups. 
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Product terms between the potential effect modifiers and nativity (i.e. each model contained 
nativity, the potential effect modifier, and a product term between the two variables) were tested 
in log-binomial regression models using the Wald test for each product term (p-value <0.15 was 
considered significant) [103, 104]. Statistical multiplicative interactions with significant Wald p-
values were retained for the final models. For significant interactions, additional assessment of 
effect modification was conducted as follows: 1) individual and joint effects of the exposure and 
modifier were estimated using a common reference group 2) the effect of the exposure within 
each stratum of the effect modifier was calculated adjusting for potential confounders and 3) the 
interaction contrasts (IC) and ratio of prevalence ratios (RPR) were calculated to identify 
significant departures from additivity and multiplicativity respectively (105–107). Due to the 
polytomous nature of the exposure (e.g. nativity-duration) and effect modifier (e.g. 
race/ethnicity), these measures of interaction allowed for the identification of specific interaction 
components with significant departures from additivity and/or multiplicativity. 
 
Multivariable log-binomial models were constructed: the prevalence of SRDS by nativity status 
was estimated in a multivariable log-binomial regression model (108, 109), adjusting for 
potential confounding factors (e.g. maternal age). Significant interactions were included in final 
models. The individual and joint effects of the exposure-effect modifier using a common 
reference group were presented. Covariate selection was guided by our hypothesized directed 
acyclic graph (DAG) outlining causal relationships (see Figure 3.1 below) as well as Rothman’s 
criteria for confounding (110). One multivariable model was built using the test of minimal 
sufficiency guided by the DAG only (111). Another multivariable model was built using the 
following statistical criteria: 1) p-value of <0.05 for the covariate and exposure association, 2) p-
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value of <0.05 for the covariate and outcome association in the unexposed (e.g. US-born), 3) 5% 
or more change in the beta coefficient of the exposure-outcome association after controlling for 
the covariate (110). In this model, covariates that did not meet the statistical criteria but were risk 
factors for postpartum depression identified in the literature and vary by nativity were included. 
A priori variables included maternal age and race/ethnicity. These two approaches to 
multivariable adjustment were used to demonstrate whether certain variables might have 
confounded the relationships of interest in the dataset only (for example, whether there were 
certain variables not identified as common causes in the DAGs but that were identified as 
confounders via Rothman’s statistical criteria) or whether adjustment for certain variables 
introduced selection or collider biases, in an attempt to demonstrate the preferability of the 
DAG-based approach to model development. For both models, the 95% confidence intervals and 
their corresponding p-values were used to determine whether nativity status had an independent 
effect on postpartum depressive symptomatology (p-value <0.05 was considered significant). 
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The relationship between exposure to the US and SRDS (Specific Aim 2).  Analyses examining 
the effect of exposure to the US restricted the sample to immigrant women only. A nested 
approach for assessing dose-response and trend (100) was used for two measures that lacked 
strong theoretically-based thresholds/cut-offs: years residing in the US and proportion of life 
lived in US. Nested regression models using linear (i.e. continuous variable), quadratic, and 
quadratic spline terms for the exposures were compared via the likelihood ratio test. A p-value of 
<0.05 for the log-likelihood ratio (deviance) test indicated that the second nested model was a 
better fit, thus providing a better description of the potential dose response (100) between 
exposure to living in the US and the log risk of SRDS.  
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To determine the relationship between exposure to living in the US and SRDS, crude and 
adjusted log-binomial models for each of the four exposure variables were compared. Those with 
least exposure to the US–for example, those residing in the US for fewer than 5 years or entering 
the US after 25 years of age-were used as the reference group. Analyses controlled for cohort 
effects by adding a term indicating maternal age or in some cases decade of entry (i.e. when 
maternal age adjustment resulted in zero cells). 
 
For exploratory mediation analyses, joint significance tests of alpha (α) and beta (β) were used 
to assess the presence of mediation for each potential mediator: perceived discrimination, 
stressful life events, IPV, and primary language at home. This method tested whether the 
exposure was related to the mediator by predicting the mediator from the exposure in a 
regression model (α), and whether the mediator was related to the outcome by predicting the 
outcome from the mediator when the exposure was included in the regression model (β). If the 
two paths were jointly (i.e. both) significant with p-values <0.05, then mediation may have been 
present (112). This method was chosen due to its computational simplicity and utility for 
complex models that involve multiple confounders and mediators (112). Each potential mediator 
was examined in separate models and final models that included all mediators identified via the 
joint significant tests and adjustment for potential confounders.  
 
Sensitivity analysis. Additional bivariate analyses were conducted using different cut off scores 
for the SRDS scale to indicate probable postpartum depression. The recommended cut off of 10 
has a fairly low sensitivity (57%). This cut off likely does not capture all true cases of 
depression, and might present an underestimate of the burden of depressive symptomatology in 
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the early postpartum period. The cut-off scores examined were ≥ 7, ≥ 8, and ≥ 9. Rates of SRDS 
using each alternative cut off score among immigrant and among US-born women were 
compared to the rates calculated when using the recommended cut off score of 10.  
 
3.3. RESULTS  
3.3.1. Effect of nativity on symptoms of early postpartum depression (Specific Aim 1) 
Characteristics and prevalence of SRDS in immigrant and US-born women. Table 3.1 shows the 
distributions of the main study variables in US-born and all immigrant women as well as 
immigrant women by duration in the US. In 2009 and 2010, immigrant and US-born women 
delivering in NYC had comparable rates of self-reported depressive symptoms (SRDS), 8.6% 
and 7.7% respectively (PR=1.11, 95% 0.80-1.54). Immigrant women differed from their US-
born counterparts on nearly all of the demographic and socio-economic covariates, including 
maternal age, race/ethnicity, language of interview, income and insurance coverage pre-
pregnancy, employment during pregnancy, and education. Compared to their US-born 
counterparts, a smaller proportion of immigrant women were of younger maternal age (<24 years 
old) and greater proportions were of Hispanic and Asian-Pacific Islander ethnicity, and thus 
more likely to complete the PRAMS interview in Spanish/Chinese rather than English. 
Immigrant women were of lower socio-economic status than US-born women; for example, 
62.7% vs. 41.1% reported income less than $24K per year (p <0.0001), 26.6% vs. 16.3% 
reported fewer than 12 years of education (p <0.0001), 57.7% vs. 42.1% were unemployed (p 
<0.0001), and 32.4% vs. 9.0% were uninsured before pregnancy (p <0.0001).  
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The relationships between psychosocial factors and nativity as well as pregnancy/birth factors 
and nativity were less consistent.  A comparable proportion of immigrant and US-born women 
reported no stressful life events in the 12 months that preceded delivery (32.7 vs. 33.6%). 
However, among women who reported any stressful life events, a larger proportion of immigrant 
women reported only 1–2 stressful life events than US-born women (46.6% vs. 41.4%), and a 
lower proportion reported 6 or more stressful life events (2.6% vs. 4.0%). Immigrant and US-
born women reported similar distribution of moderate exposure to stressful events:  18.7% vs. 
21.0% reported 3–5 events. A smaller proportion of immigrant women reported traumatic (8.6% 
vs. 14.0%) and emotional life events (20.0% vs. 28.9%). Immigrant and US-born women had 
similar reported distributions of partner-related stress, financial stress, intimate partner violence, 
and culture-based discrimination. In contrast, a larger proportion of immigrant women reported 
language-based discrimination in the prenatal health care setting than US-born women, with 
nearly 1 in 10 immigrant women reporting such discrimination (9.7% vs. 1.6%).  
 
Of the pregnancy/birth factors examined, immigrant women had larger proportions of previous 
live births and inadequate prenatal care using the Kotelchuck Index (102) (24.5% vs. 21.7%) 
than US-born women. A considerably larger proportion of immigrant women than US-born 
women reported primarily speaking a language other than English in the home (69.5% vs. 
17.1%). Immigrant women differed on maternal age, language of interview, income and 
insurance coverage pre-pregnancy, employment during pregnancy, education, language-based 
discrimination, primary language at home, previous live birth and adequacy of prenatal care 
according to duration of residence in the US.  
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Descriptive data presented in Appendix Table 3.1.A suggested additional heterogeneity in 
prevalence of SRDS by region of origin. Elevated rates of SRDS were observed among women 
from Asia (9.9%), Europe and countries with major English ancestry (11.9%) and the Middle 
East (12.0%) compared to their US-born counterparts. In contrast, women from Latin America 
had comparable levels of SRDS to US-born women (7.7%). Women from the Caribbean and 
Africa had lower levels of SRDS (4.7% and 4.8% respectively). A formal assessment of 
interaction between region of origin and nativity was not possible due to small sample sizes and 
low event rates among several individual regions.  
 
Adjusted association between nativity and SRDS. Table 3.2 presents the fully adjusted 
associations between nativity and SRDS. The Rothman model did not identify any additional 
socio-demographic or pregnancy-related covariates for SRDS; thus, the Rothman and DAG 
models produced identical estimates adjusted for the a priori confounders or common causes 
based on DAG theory (e.g. maternal age and race/ethnicity). When controlling for covariates 
identified as confounders, the magnitude of the prevalence ratio in immigrant vs. US-born 
women remained nearly unaffected (cPR=1.11, 95% 0.80-1.54; aPR=1.08, 95% CI 0.74-1.58).  
 
Significant product terms indicating statistical, multiplicative interaction were found for nativity- 
race/ethnicity (Wald p-value < 0.0001) and nativity-education (Wald p-value=0.007) [results not 
shown]. Separate models with each interaction term adjusting for confounders were run because 
the inclusion of both terms resulted in an over-specified model with unstable estimates. In the 
final model with the nativity-race/ethnicity interaction term, US-born Hispanic women and 
immigrant White non-Hispanic women had 2-fold and 2.5-fold higher risk of SRDS compared to 
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US-born White women (aPR=2.01, 95% CI 1.09-3.72 and aPR=2.46, 95% CI 1.27-4.22, 
respectively). In the final model with the nativity-education interaction term, US-born women 
with no high school degree and immigrant women with a high school degree or more had 
moderately higher risks of SRDS than US-born women with a high school degree or more 
(aPR=1.42, 95% CI 0.99-2.04 and aPR=1.73, 95% 0.95-3.14, respectively). A more detailed 
description of these observed interactions is provided below. 
 
Variation in the effect of nativity by race/ethnicity. The stratified analysis showed evidence of 
qualitative interaction between nativity and race/ethnicity, as the direction of the nativity effect 
varied across strata of race-ethnicity (Figure 3.2.A and Appendix Table 3.3.A). Foreign nativity 
was slightly protective among Hispanic and Black women, but the association between foreign 
nativity and SRDS was positively significant among non-Hispanic White women. Prevalence 
was more than twice as high among immigrant White women than US-born White women 
(12.6% vs. 5.1%, aPR=2.61, 95% CI 1.35-5.12) [Table 3.3]. In post hoc bivariate analysis 
restricted to immigrant White women, increased risk for depression was observed for women 
who experienced partner related stress (p < 0.01). There was additional variation in the rate of 
SRDS by language at home and region of origin. Elevated SRDS was found among women who 
reported completing the PRAMS survey in other languages (meaning other than English, 
Spanish, French and Russian) and among those from Latin America (16%), Asia (14%), 
Europe/Canada/Australia (13%), and the Middle East (10%) compared to US-born White women 
(7%) [Appendix Table 3.2]. 
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Among both non-Hispanic Black and Hispanic women, the prevalence of SRDS was not 
significantly different between US-born women and immigrant women, although the magnitude 
tended to be higher in US-born women: 11.1% vs. 9.1% among the Hispanic subgroup (age-
adjusted PR=0.87, 95% CI 0.52-1.46) and 8.3% vs. 4.9% among the Black subgroup (age-
adjusted PR=0.57, 95% CI 0.26-1.24) [Figure 3.2.A and Appendix Table 3.3A]. Among Asian-
Pacific Islander (API) women, prevalence rates of SRDS were more comparable between US-
born (6.7%) and immigrant women (7.7%), though the analysis was limited by unbalanced cell 
sizes (particularly a small subsample of API US-born women n=47) [Table 3.3]. There was 
evidence of negative effect modification on the multiplicative and additive scales (i.e. interaction 
contrasts and ratios of prevalence ratios were all less than 1.0 across all strata of race-ethnicity); 
the joint effect of non-White race-ethnicity (e.g. API, Hispanic, and Black race-ethnicity) and 
nativity were less than the independent effects of each (i.e. the effect of each exposure in the 
absence of the other exposure [Appendix Table 3.3.A].  
 
Variation in the effect of nativity by education. The stratified analysis showed evidence of 
qualitative interaction between nativity and education: the direction of the nativity effect varied 
across strata of education (Figure 3.3 and Appendix Table 3.3.B). Foreign nativity was harmful 
among those with higher educational achievement (high school degree or more) [aPR=1.40, 95% 
CI 0.98-2.00), and protective among those with lower educational achievement  (aPR=0.49, 95% 
CI 0.21-1.15). Departures from both additivity and multiplicativity were found, indicating 
negative interaction between nativity and educational level (i.e. interaction contrast and ratio of 
prevalence ratios were less than 1.0) [Appendix Table 3.3.B].  
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3.3.2. Effects of time and timing of migration on symptoms of early postpartum depression 
among immigrant women (Specific Aim 2) 
Immigrant women by exposure to the US. Analyses were restricted to immigrant women only 
(n=1403). To investigate the potential dose-response relationships between SRDS and four 
measures of exposure to the US representing time since migration (duration of residence, 
proportion of life lived), timing of migration (age at entry), and a composite of length and timing 
(duration of residence and age at entry), models were created categorizing each measure in 
ascending order of exposure using the lowest level of exposure as the reference. A non-
significant pattern of higher risk of SRDS with increasing exposure to the US was observed 
across both measures of time since migration. The prevalence of SRDS was lower among more 
recent immigrants (i.e. those who migrated within 9 years) than longer-term immigrants (i.e. 
those who migrated 10 or more years prior to conception). In the crude model, women who 
resided in the US for 10 or more years (long-term) were 30% more likely to report depressive 
symptoms than the most recent immigrant women (cPR=1.29, 95% CI 0.72-2.30) whereas those 
who resided between 5 and 9 years (intermediate term) had comparable risk of SRDS (cPR=1.02, 
95% CI 0.52-2.02) to recent immigrant women. Similarly, immigrant women who had lived half 
or more of their lifetime in the US had a slightly elevated risk of SRDS compared to those who 
spent less than a quarter of their lifetime in the US (cPR=1.33, 95% CI 0.77-2.29) [Table 3.5]. 
Adjustment for age had little effect on the estimates for duration and proportion of life lived in 
the US.  
 
A composite variable of duration and age at entry categorizing women into those who 
immigrated in childhood, short-term and long-term immigrants, also showed increasing risk with 
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increasing exposure to the US (i.e. those who migrated in childhood). While not statistically 
significant, women who migrated in childhood had the highest prevalence of SRDS (10.5%) 
compared to short-term immigrant women (7.6%). The SRDS prevalence of long-term 
immigrants (9.8%) was between that of childhood migrants and recent immigrants. Adjustment 
for age slightly increased the estimates for childhood migrants (cPR=1.38, 95% CI 0.79-2.41; 
aPR=1.43, 95% CI 0.83-2.47) and long-term immigrant women (cPR=1.28, 95% CI 0.73-2.22; 
aPR=1.34, 95% CI 0.70-2.38) [Table 3.5].  
 
Migration during certain life stages also conferred a slightly higher risk of SRDS. The highest 
prevalence of SRDS occurred among women who migrated in childhood (10.0%) followed by 
those who migrated in mid-adulthood (after 25 years of age) (9.3%). While not statistically 
significant, women who migrated in adolescence and young adulthood had the lowest prevalence 
rates of SRDS (7.9% and 7.7%, respectively). Adjustment for age had little effect on the 
estimates.  
 
Variation in duration-nativity effect by race/ethnicity. We conducted a further exploration of 
potential effect modification of the duration of residence-SRDS relationship by race/ethnicity. A 
significant product term was found for duration of residence-race/ethnicity (Wald p-value=0.01). 
Appendix Table 3.1.B shows the prevalence of SRDS within each racial/ethnic group by 
duration of residence. Compared to US-born White women, risk of SRDS was significantly 
higher among White immigrant women residing fewer than 10 years in the US (aPR=!3.15, 95% 
CI 1.54-6.17), Hispanic immigrant women residing more than 10 years in the US (aPR=!2.50, 
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95% CI 1.30-5.79) and US-born Hispanic women (aPR=!1.98, 95% CI 1.07-3.66) (Figure 3.2.B 
and Appendix Table 3.3.C).  
 
Mediation by psychosocial factors. Joint significance tests to determine whether any 
psychosocial factors influenced the association (statistically significant or otherwise) between 
exposure to the US and SRDS showed that partner-related stress was a potential mediating factor 
of three measures of exposure (duration of residence, age at entry and proportion of life lived in 
the US) and SRDS (Appendix Table 3.5A–D). In a qualitative assessment of potential mediation, 
we compared adjusted models with and without the mediator (Tables 3.5.A–C). Partner-related 
stress partially mediated the relationship between three indicators of exposure to the US and 
SRDS, attenuating the risk of SRDS in those most exposed to the US by proportion of life lived 
in the US (PR for living >25% of life in the US without mediator=1.15, 95% CI 0.57-2.51 and 
PR with mediator=1.00, 95% CI 0.50-2.00) and augmenting the protective effect among the most 
exposed by age at entry (i.e. those who entered in childhood or early adolescence) [e.g. entered 
between 13 and 18 years: PR without mediator=0.71, 95% CI 0.43-1.53 and PR with 
mediator=0.88, 95% CI 0.47-1.64). For duration of residence, the risk of SRDS attenuated for 
those residing for 5–9 years (PR without mediator=1.32, 95% CI 0.73–2.40 and PR with 
mediator=1.11, 95% CI 0.61-2.01) vs. 10 or more years. In all three models including the 
mediator, partner-related stress remained an independent predictor of SRDS (Tables 3.5.A–C).  
 
3.4. DISCUSSION 
This study found comparable prevalence of SRDS in immigrant and US-born women with 
substantial variation in prevalence by race/ethnicity, region of origin, and educational level and 
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moderate variation by exposure to the US. The finding of similar rates of depressive 
symptomatology between US-born and immigrant women differs from most other previous 
studies conducted in other Western developed countries, which have found significantly higher 
risk of both probable prenatal and postpartum depression (assessed with validated scales of 
symptomatology) in immigrant women compared to their native born counterparts (3–8, 41, 44). 
However, one other population-based study in the US identified US-born women as having a 
slightly higher level of any depressive symptomatology than immigrant women using the EPDS 
scale: 42.0% (95% CI 40.0-44.0) in US-born women vs. 36.1% (95% CI 32.7-39.5) in immigrant 
women (14).  
 
There are two potential explanations for the inconsistency with the prior literature on postpartum 
depressive symptomatology in native (US and Canadian-born) and immigrant women: 1) the 
unique social environment in NYC 2) the comparatively low sensitivity of the PRAMS scale. 
The first possible reason for the inconsistency is the considerably lower rates of measured 
symptomatology among new mothers in NYC regardless of nativity status (8%) compared to 
other samples of recent mothers in the US [11%-20% across states with previous version of 
PRAMS scale (34); 16.2% using the CES-D (14)] and Canada.  This study suggests that fewer 
women in general and fewer immigrant women in particular might experience postpartum 
depression in NYC than in other areas of the country. The social environment of NYC might be 
less isolating for women in the peripartum period, and immigrant women, especially those who 
have recently migrated, might experience less difficulty in forming and maintaining protective 
social networks.  
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The study findings might also not be comparable to other studies that have used more 
comprehensive scales.  The PRAMS scale, which does not resemble any common screening tool 
for postpartum depression (e.g. EPDS, BDI), might not be capturing all cases of depression. It 
inquires about three symptoms of depression while other scales have between 10 and 25 items. 
Additionally, with a more limited set of symptoms, only women with more severe depression are 
likely to indicate that they are experiencing depressive symptoms, contributing to the relatively 
low sensitivity for a cut off score of 10 (57%). Many women may not be identified as having 
probable depression by the PRAMS scale, particularly those with who have less severe 
symptoms, leading to some misclassification of the outcome. Researchers have suggested that 
even minor depressive episodes might warrant treatment due to the association with maternal 
impairment (99, 113). Sensitivity analysis using alternative cut points with higher sensitivities 
but lower specificities showed either no difference between the rates of SRDS of immigrant and 
US-born women (e.g. cut off of 9) or significantly higher rates among US-born women (cut-off 
scores of 8 or lower) (Appendix Table 3.4).     
 
A second key finding in this study was variation in the nativity-SRDS association by 
race/ethnicity. This study suggests that Hispanic and Black immigrant women might be less 
likely to develop SRDS after delivering children in the United States than their Hispanic and 
Black US-born counterparts, but White women born outside of the United States who migrate 
here may experience SRDS more than their White US counterparts. Due to the small sample size 
of US-born API women, the findings among this group are inconclusive. Only one other study in 
the US, the previously mentioned nationally representative study conducted by Huang and 
colleagues, found that US-born women had a significantly higher level of depressive 
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symptomatology within Black, White, Hispanic groups than for their foreign-born counterparts, 
but this was not the case for Asian and Pacific Islanders. For example, immigrant Asian women 
had a higher level of depressive symptomatology than US-born Asian women: 41.2% (95% CI 
37.5-44.9) in immigrant vs. 32.3% (95% CI 19.5-45.1) in US-born (14). Our study involved 
small sample sizes for Asian and Pacific Islanders limiting our power to detect differences in this 
subpopulation. A unique finding for this study is the high prevalence of SRDS among immigrant, 
White women and particularly those who have recently migrated (5 or fewer years prior to 
conception). Previous studies that have examined other reproductive health outcomes (e.g. low 
birth weight) have also found a lack of immigrant health advantage among White women in the 
US (80, 81). The majority of immigrant White women in this study came from Europe and other 
countries with major English ancestry, and it is well known that many European nations, 
particularly in Western Europe, have strong supportive policies for new mothers and their infants 
(e.g. maternity leave, support for childcare). Researchers have suggested that discrepancies 
between the level of support for mothers in the country from which a woman migrates and the 
host country might affect postpartum mood disturbances if a woman migrates from a country 
with high support to one of low support (41, 114).  
 
The variation in the effect of nativity by race/ethnicity and region of origin that we observed in 
the present study might reflect differences in the ethnic-immigrant composition of the receiving 
communities that immigrant women encounter in NYC.  One study of immigrant neighborhoods 
in NYC and Los Angeles found that the probability of residing in an immigrant neighborhood (a 
neighborhood with a relatively higher concentration of individuals of the same ethnicity than the 
concentration in surrounding neighborhoods) varied across ethnic groups. For example, in NYC, 
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the majority of Afro-Caribbeans (55%) and Dominicans (65%) lived in an immigrant 
neighborhood, and nearly one-third of Filipinos lived in an immigrant neighborhood (115).  High 
immigrant-ethnic density might protect new mothers from postpartum depression through several 
avenues including extensive social support networks, continuation of postpartum practices/rituals 
of the culture of origin, and protection from exposure to discrimination (116). Researchers have 
suggested that the disruption of postpartum rituals (i.e. practices and beliefs surrounding 
childbirth and the postpartum period) and the related disruption of relationships with key family 
members, who are important sources of support, guidance and knowledge in the postpartum 
period, might put immigrant women in a particularly vulnerable state during and after migration 
(114, 117). Immigrant women living in ethnic immigrant enclaves might be better able to 
maintain networks and rituals due to sufficient density of supportive community members and 
resources, which in turn might counter depressive symptomatology.  
 
The general migration literature also suggests that the most-recent arrivals are most likely to 
reside in ethnic enclaves (115, 118). Within this study’s immigrant population, migration more 
distal to conception (or greater exposure to the US) increased the risk of SRDS, suggesting that 
having recently arrived might be protective, as immigrant women retain their traditions and 
norms in the postpartum period. Risk of SRDS was highest in those in the 10+ years in US and 
75% or greater of their lifetime lived in the US. When examining the dual effect of duration and 
age at entry, childhood migrants-those with the greatest exposure to the US-were at the greatest 
risk for SRDS, compared to recent and long-term adolescent and adult migrants (although their 
risk was only slightly elevated). In contrast, at lower levels of exposure to the US, risk of SRDS 
in immigrant women approximated that of US-born women. Over time, cumulative exposure to a 
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new environment (and particularly exposure to psychosocial risks) and loss of culturally 
protective factors might lead to higher rates of SRDS (64, 96, 119).  
 
Though not definitive, this study suggests that partner-related stress is a potential mediator of the 
observed relationship between length and timing of exposure to the US and SRDS among 
immigrant women. Partner-related stress slightly increased with increasing duration of exposure 
to the US, and had positive joint significance tests for three of the four measures of exposure to 
the US. Marital or interpersonal problems resulting in feelings of isolation and lack of social 
support during pregnancy have been recognized as a risk factor for postpartum depression among 
immigrant and non-immigrant populations (37, 41, 120). A previous Canadian study identified 
problems with spouse or other adults in family network as a significant psychosocial risk factor 
for prenatal depression among immigrant women (120). Migration and parenthood are two life 
transitions that might be especially difficult for a mother and her husband or partner to navigate. 
The many social, cultural, and economic transitions that immigrant women may experience can 
leave their inter-personal relationships strained (121). 
 
This study examined the role of timing of migration in addition to duration since migration. 
Though the findings were not statistically significant and imprecise due to small sample size, 
they suggest that there may be critical periods in the life course in which the effects of migration 
on subsequent mental health are particularly deleterious. The findings depart from several 
previously published studies of length of exposure to the US with both the earliest (most exposed 
to the US) and latest arrivals (least exposed to the US) having the highest rates of SRDS in our 
study (21, 45, 46, 122, 123). The higher risk observed in childhood migrants might point to the 
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importance of early socialization on mental wellbeing in adolescence/adulthood, particularly 
when personal resources are tapped in the transition to parenthood. Migration in later life stages 
may increase the risk of feeling uprooted, greater difficulty with English language acquisition, 
and the inability to transfer educational and professional achievements made in the host country 
to the US (21, 123, 124). Unfortunately, we did not explore the relationship between age of entry 
by race/ethnicity due to the combination of small sample size and low event prevalence.  
 
This study found evidence of qualitative interaction as the effect of the nativity changed direction 
between strata of education. A question remains regarding the relationship between age at entry 
and education (i.e. whether immigrant women with high education [defined as a high school 
degree or more] are more likely to migrate in mid-adulthood). Such a correlation might explain 
the finding that immigrant status is harmful within the higher education stratum, as stressors 
related to socio-economic integration (i.e. inability to transfer previous educational attainment 
and subsequent downward social mobility in the receiving county) might affect depressive mood 
in the postpartum period. One previous national study of low birth weight found that immigrant 
status was more protective among women with less than a high school degree (80). Additionally, 
education might be associated with region of birth (if White immigrant women from Europe are 
at higher risk of SRDS and are over represented among women with more than a high school 
education). As noted by the authors of the national study, further studies are needed to determine 
which factors, cultural or selection related, might protect immigrant women with low levels of 
education against adverse reproductive health outcomes (such an examination was not possible 
in this study due to low events rates and uneven subgroup sizes) [80].  
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Interestingly, this study did not find an apparent health advantage among the most recent 
immigrants compared to US-born women; instead, recent immigrant women and US-born 
women had similar rates of SRDS (comparing all immigrant women to US-born women). 
Findings differ from previous Canadian studies, which have found highest risk of postpartum 
depression for recent immigrant (41, 44, 120). The disparate findings might reflect different 
immigration contexts (e.g. many long-standing established immigrant communities in US, enter 
environment of strong community support and cultural resources particularly in NYC) or 
because of heterogeneity in populations (difference in timing of migration, cohort effect or 
ethnic/region of origin). This study did find heterogeneity in the nativity-duration effect by race-
ethnicity. The data suggest that recent arrivals among Black and Hispanic women had an 
apparent health advantage (lowest rate of SRDS) compared to their longer term and US-born 
counterparts. The findings further suggest that among these groups, the so-called “healthy 
migrant” effect might disappear with increasing time in the US, as the rate of longer-term 
immigrants was similar to or higher than US-born counterparts. This finding is largely in line 
with theories of segmented assimilation in which immigrants assimilate into a system of 
stratification based on ethnicity (79). Their health might converge to the health of their ethnic 
counterparts rather than the “mainstream” group of the receiving country, reflecting varying 
processes of integration for different ethnic groups in the US (125).   
 
This study has several strengths. This study allowed for a direct comparison of the risk profiles 
of US-born vs. immigrant women. Single population (i.e. immigrant women only) studies to date 
have not elucidated variation in risk factors by nativity status. We also disaggregated immigrant 
women into subgroups based on race/ethnicity, region of origin and multiple measures of 
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exposure to the US. Another strength is the use of symptomatology. Several general studies of 
postpartum depression have found that specific determinants of postpartum depression differ 
between diagnosis and symptoms. Some researchers have suggested that because of the 
dichotomous nature of diagnosis, the measure can be skewed and more difficult to predict. 
Furthermore, depression diagnosis compared to level of symptoms is not as stable over time (i.e. 
between the pre-partum and postpartum periods) [126]. Finally, the use of a population-based 
sample allows for a more valid and generalizable estimation of the prevalence of postpartum 
depression in both immigrant and US-born women in NYC.  
 
One limitation of this study stems from the measurement of depressive symptoms in a cross-
sectional assessment. Measures of symptomatology and diagnosis (the two main measures of 
depression) provide important but different information: the former captures current symptoms, 
and the latter captures women whose symptoms have been detected by a healthcare or mental 
health professional. Cross-sectional studies that identify higher symptom levels without 
diagnostic status cannot discern whether respondents are at higher risk for potential postpartum 
depression or are less likely to receive effective treatment. A second limitation is that all data are 
self-reported. Self-report data is subject to recall and social desirability biases, particularly for 
sensitive variables such as depressive symptoms. Differential misclassification of exposures may 
occur since depressed individuals are more likely to remember or attribute stressful life events 
and low social support to their depressive mood. Although the symptoms measured in PRAMS 
are current (time of interview) and the psychosocial measures are past (during pregnancy), those 
who are depressed may still attribute past level of stress and support to their depressive mood. 
Last, as noted earlier, the brief PRAMS symptomatology scale might not identify all potentially 
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depressed individuals and might be capturing only the most severe cases. Additionally, the 
instrument might have differential sensitivity based on time in the US or region/culture of origin; 
for example, recent immigrant women might be more likely to be misclassified as non-depressed 
than immigrants who have resided in the US for longer periods.  
 
In conclusion, this study found comparable levels of symptomatology between immigrant and 
US-born women and substantial variation in the effect of nativity across racial/ethnicity and 
education. Additionally, this study suggests that among immigrants depressive symptomatology 
may differ by exposure to the US. These findings might help inform interventions that target 
certain groups of immigrant women at high risk for developing depressive symptoms in the early 
postpartum period, such as White immigrant women who have recently migrated to the US.   
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<5 years 5–9 years 10–14 years ≥15 years p-value1 p-value2
Number of births 1249 1403 --- 289 310 184 351
Probable postpartum depression (SRDS) 111 (7.7) 111 (8.6) NS 24 (7.8) 29 (7.9) 19 (13.6) 35 (8.1) NS NS
DEMOGRAPHIC FACTORS
Maternal age
<20 255 (10.0) 49 (4.8) <0.0001 19 (7.1) 12 (4.4) 4 (2.0) 7 (3.5) <0.0001 <0.0001
20–24 104 (22.8) 211 (15.8) 83 (25.8) 64 (16.8) 26 (11.0) 32 (8.6)
25–29 278 (30.0) 405 (29.7) 115 (31.2) 126 (34.1) 56 (31.7) 91 (22.3)
30–34 334 (26.5) 407 (29.3) 83 (25.3) 105 (27.7) 71 (32.1) 130 (34.2)
35+ 278 (19.8) 331 (20.4) 61 (11.7) 70 (17.0) 58 (23.3) 131 (31.5)
Maternal race/ethnicity
Black, non-Hispanic 328 (30.5) 263 (18.3) <0.0001 53 (14.4) 75 (19.1) 42 (21.9) 79 (18.1) <0.0001 NS
Hispanic 352 (23.9) 552 (41.8) 151 (42.4) 143 (42.2) 81 (37.0) 156 (45.2)
Asian/Pacific Islander 49 (4.2) 317 (22.9) 93 (24.4) 87 (22.8) 49 (23.5) 76 (20.6)
Other/Mixed 30 (2.9) 38 (2.3) 12 (3.3) 6 (0.6) 4 (2.8) 14 (3.2)
White, non-Hispanic 419 (38.5) 212 (14.7) 52 (16.6) 59 (15.3) 33 (14.8) 61 (13.0)
Marital status
Married 671 (53.7) 790 (56.3) NS 207 (54.6) 213 (53.6) 122 (57.5) 220 (56.3) NS NS
Non-married 578 (46.3) 613 (43.7) 155 (45.4) 164 (46.4) 93 (42.5) 171 (43.7)
 Language of interview
English 1214 (97.2) 933 (66.5) <0.0001 203 (55.9) 223 (55.5) 153(70.6) 307 (75.6) <0.0001 <0.0001
Spanish 30 (2.4) 396 (28.2) 135 (38.5) 121 (38.4) 54 (25.6) 79 (22.8)
Chinese 5 (0.4) 74 (5.3) 24 (5.5) 33 (9.1) 8 (3.7) 5 (1.6)
SOCIO-ECONOMIC FACTORS
Income 12 mo. before pregnancy
Less than $24,999 438 (41.1) 724 (62.7) <0.0001 211 (73.7) 218 (67.4) 119 (64.0) 153 (47.7) <0.0001 <0.0001
More than $25,000 675 (58.9) 503 (37.3) 94 (26.3) 110 (32.6) 75 (36.0) 204 (52.3)
Education
Less than high school 203 (16.3) 373 (26.6) <0.0001 117 (33.4) 117 (34.2) 49 (24.7) 78 (22.4) <0.0001 0.009
High school or more 1043 (83.7) 1028 (73.4) 245 (66.6) 259 (65.8) 166 (75.3) 312 (77.6)
Employment during pregnancy
Employed 732 (58.7) 594 (42.3) <0.0001 93 (26.1) 147 (36.4) 113 (48.0) 223 (52.5) <0.0001 <0.0001
Unemployed 515 (41.2) 809 (57.7) 269 (73.9) 230 (63.6) 102 (52.0) 168 (47.5)
Insurance before pregnancy
Insured 1139 (91.0) 973 (67.6) <0.0001 205 (57.9) 229 (58.7) 159 (72.5) 336 (84.4) <0.0001 <0.0001
Uninsured 110 (9.0) 429 (32.4) 157 (42.1) 148 (41.3) 56 (27.5) 54 (15.6)
PSYCHOSOCIAL FACTORS
Number of stressful life events 
0 events 418 (33.6) 457 (32.7) 0.04 127 (40.3) 122 (35.1) 81(36.5) 112 (28.5) NS NS
1–2 events 515 (41.4) 643 (46.0) 155 (41.2) 176 (45.0) 90 (44.0) 196 (50.2)
3–5 events 262 (21.0) 262 (18.7) 69 (16.1) 68 (18.0) 40 (16.8) 69 (18.7)
6 or more events 50 (4.0) 36 (2.6) 9 (2.4) 9 (1.9) 4 (2.7) 13 (2.7)
Stressful life event domains (yes)
Partner related 347 (28.1) 388 (28.2) NS 80 (21.0) 110 (27.5) 55 (26.1) 126 (30.4) NS NS
Traumatic 169 (14.0) 114 (8.6) 0.0015 30 (8.7) 26 (7.4) 19 (10.7) 36 (9.7) 0.03 NS
Financial 423 (36.0) 508 (39.1) NS 142 (40.3) 129 (34.5) 83 (43.6) 133 (36.3) NS NS
Emotional 356 (28.9) 291 (21.0) 0.0006 76 (20.5) 75 (19.5) 35 (15.7) 91 (23.3) 0.002 NS
Intimate partner violence before/during 
pregnancy (yes) 61 (5.0) 53 (3.4) NS 11 (3.6) 15 (3.2) 6 (2.3) 17 (4.5) NS NS
Discrimination in prenatal care setting
Culture-based (yes) 24 (1.9) 37 (2.8) NS 14 (4.2) 6 (2.5) 6 (4.1) 10 (1.9) NS NS
Language-based (yes) 20 (1.6) 131 (9.7)    <0.0001 64 (18.8) 32 (9.9) 13 (4.2) 17 (4.2) <0.0001 <0.0001
Primary language at home
English 1046 (82.9) 460 (30.5)    <0.0001 61 (14.2) 99 (24.9) 77 (36.0) 195 (47.8) <0.0001 <0.0001
Non-English 195 (17.1) 939 (69.5) 300 (85.8) 277 (75.1) 138 (64.0) 194 (52.2)
PREGNANCY/BIRTH EXPERIENCES
Previous live birth (yes) 598 (48.2) 757 (55.8) 0.002 167 (48.6) 204 (55.5) 129(60.9) 233 (61.6) 0.003 0.02
Kotelchuck index
Adequate plus 418 (11.7) 479 (14.2) 0.02 66 (22.1) 46 (11.6) 17 (9.2) 36 (11.0) 0.008 0.006
Adequate 464 (19.2) 550 (14.2) 33 (10.6) 40 (13.3) 32 (19.9) 46 (15.9)
Intermediate 179 (47.4) 157 (47.0) 132 (46.6) 159 (50.5) 83 (45.2) 157 (48.3)
Inadequate 133 (21.7) 176 (24.5) 121 (23.7) 122 (24.5) 78 (25.6) 138 (24.8)
Preterm birth (yes) 372 (9.2) 384 (7.3) NS 92 (7.0) 96 (6.5) 60 (7.0) 116 (8.4) NS NS
Pregnancy unintended (yes) 468 (38.4) 482 (35.2) NS 117 (35.1) 142 (35.7) 70 (36.0) 134 (38.5) NS NS
Wanted earlier prenatal care (yes) 192 (14.3) 180 (12.7) NS 46 (11.4) 46 (12.5) 30 (13.4) 38 (13.4) NS NS
Infant in ICU after birth (yes) 398 (14.1) 436 (16.2) NS 100 (16.4) 105 (13.4) 73 (16.4) 136 (17.5) NS NS
Abbreviations: NS=non-significant, ICU=intensive care unit
Notes: Presenting unweighted n and weighted %; reporting the p-value for the Rao-Scott chi-square
1 Comparing immigrant women by duration to US-born women
2 Comparing categories of immigrant women by duration
Table 3.1.  Characteristics of recent mothers (N=2652) by nativity status and years residing in the US, New York City (NYC),  2009–2010 (PRAMS)
US-born              
n (%)
Immigrant                             
n (%) p-value
Immigrant women by duration (years residing in the US)
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cPR 95%CI aPR1 95%CI aPR2 95%CI
US-born 111 (7.7) REF -- REF -- -- --
Immigrant 111 (8.6) 1.11 0.80-1.54 1.08 0.74-1.58 -- --
Nativity*race-ethnicity
Immigrant, Hispanic 1.69 0.93-3.08
USB, Hispanic 2.01 1.09-3.72
Immigrant, Black Non-Hispanic 0.96 0.42-2.19
USB, Black non-Hispanic 1.52 0.77-3.00
Immigrant, API 1.48 0.74-2.96
USB, API 1.41 0.38-5.19
Immigrant, White non-Hispanic 2.46 1.27-4.77
USB, White non-Hispanic REF --
Nativity*education
Immigrant, less than HS 0.72 0.36-1.40
USB, less than HS 1.42 0.99-2.04
Immigrant, HS or more 1.73 0.95-3.14
USB, HS or more REF --
Abbreviations: cPR=crude prevalence ratio; aPR=adjusted prevalence ratio; USB=US-born; HS=high school
Notes: Presenting unweighted n and weighted %.
1 Adjusted for maternal race/ethnicity and age.
2 Interaction model for nativity-race/ethnicity adjusted for maternal age; interaction model for nativity-education adjusted for maternal age and 
race/ethnicity.
Table 3.2.  Crude and multivariable log-binomial regression models of self reported depressive symptoms (SRDS) among recent 
mothers in NYC, 2009–2010 (PRAMS)
Prevalence 
SRDS                    
n (%)
Crude model Main effects model  Interaction model
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Prevalence SRDS                              
n (%) cPR 95% CI aPR 95% CI
Hispanic
US-born 39 (11.1) REF -- REF --
Immigrant 84 (9.1) 0.82 0.49-1.39 0.87  0.52-1.46
Non-Hispanic Black
US-born 36 (8.3) REF -- REF --
Immigrant 17 (4.9) 0.59 0.26-1.34 0.57 0.26-1.24
API
US-born 4 (6.7) REF -- REF --
Immigrant 21 (7.7) 1.14 0.31-4.27 1.05 0.29-3.83
Non-Hispanic White
US-born 26 (5.1) REF -- REF --
Immigrant 23 (12.6) 2.47 1.28-4.79 2.61 1.33-5.12
Abbreviations: API=Asian/Pacific Islander; cPR=crude prevalence ratio; aPR=adjusted prevalence ratio
Notes: Presenting unweighted n and weighted %. Adjusted for maternal age.
Table 3.3. Prevalence ratios and 95% confidence intervals for self reported depressive symptoms 
(SRDS) in US-born and immigrant women within racial/ethnic strata, NYC, 2009–2010 (PRAMS)
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Total
Prevalence SRDS                  
n (%) cPR 95% CI aPR1 95% CI Mean age (SE)
Duration (years living in the US)
<4 years 288 24 (7.8) REF -- REF -- 27.3 (0.36)
5–9 years 310 29 (7.9) 1.01   0.52-1.97 1.02  0.52-2.02 28.6 (0.55)
≥10 years 534 54 (10.0) 1.29  0.72-2.30 1.33  0.73-2.42 31.0 (0.30)
Age at entry 
0–12 264 29 (10.5) 1.13 0.58-2.20 1.09  0.56-2.13 27.4 (0.50)
13–18 258 26 (7.9) 0.85   0.44-2.46 0.79   0.38-1.62 26.7 (0.41)
19–25 365 26 (7.7) 0.83  0.44-1.59 0.76  0.38-1.50 28.9 (0.27)
26+ 255 26 (9.3) REF -- REF -- 34.2 (0.28)
Proportion of life lived in US
 < 25% 445 39 (7.9) REF -- REF -- 28.7 (0.29)
25–49% 345 28 (8.6) 1.08 0.61-1.91 1.08  0.61-1.91 30 (0.36)
≥ 50% 331 39 (10.5) 1.33   0.77-2.29 1.35  0.78 -2.32 29.3 (0.42)
Composite duration-age at entry2
Entered in childhood 264 29 (10.5) 1.38  0.79-2.41 1.43 0.83-2.47 27.4 (0.49)
Long duration 287 26 (9.8) 1.28 0.73-2.22 1.34 0.70-2.38 33.3 (0.31)
Short duration 584 52 (7.6) REF -- REF -- 28.2 (0.24)
Abbreviations: cPR=crude prevalence ratio; aPR=adjusted prevalence ratio; SE=standard error
Notes: Total is for participants without missing data for total symptom score (SRDS). Presenting unweighted n and weighted %.
1 Adjusted for maternal age.
2 Entry in childhood defined as 12 years or younger; the remaining categories divide women who migrated after childhood into short (fewer than 10 yrs) and long 
(10 or more yrs) duration (Urquia 2012).
Table 3.4.  Prevalence ratios and 95% confidence intervals for self reported depressive symptoms (SRDS) by exposure to the US among immigrant 
women only, NYC, 2009–2010 (PRAMS)
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aPR* 95%CI aPR 95%CI 
Duration (yrs living in the US)
<4 years 1.02  0.52-2.01 0.92   0.48-1.76
5-9 years 1.32 0.73-2.40 1.11 0.61-2.01
≥10 years REF -- REF --
Partner-related stressful event
Yes -- -- 3.45  2.17-5.47
No -- -- REF --
Notes: Adjusted for maternal age.
aPR* 95%CI aPR* 95%CI 
Age at entry
0-12 0.98   0.37-2.62 0.84  0.34-2.09
13-18 0.78  0.37-1.64 0.69  0.35-1.39
19-25 0.71  0.43-1.53 0.88  0.47-1.64
26+ REF -- REF --
Partner-related stressful event
Yes -- -- 3.48   2.22-5.45
No -- -- REF --
Notes: Adjusted for decade of entry.
aPR* 95%CI aPR* 95%CI 
Proportion of life lived in US
 < 25% REF -- REF --
25% and over 1.15 0.57- 2.51 1.00   0.50 -2.01
Partner-related stressful event
Yes -- -- 3.39   2.13- 5.40
No -- -- REF --
Notes: Adjusted for decade of entry.
Abbreviations: aPR=adjusted prevalence ratio
Table 3.5.A. Multivariable log-binomial models of duration-self reported depressive symptom 
relationship with and without mediator, NYC, 2009–2010 (PRAMS)
Table 3.5.B. Multivariable log-binomial models of age at entry-self reported depressive symptom 
relationship with and without mediator, NYC, 2009–2010 (PRAMS)
Table 3.5.C. Multivariable log-binomial models of proportion of life lived in the US-self reported 
depressive symptom relationship with and without mediator, NYC, 2009–2010 (PRAMS)
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a)
b)
Figure 3.2. Predicted marginal prevalence of self-reported depressive symptoms showing interaction
between a) nativity and race/ethnicity b) duration and race/ethnicity among recent mothers, NYC,
2009–2010 (PRAMS)
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Figure 3.3. Predicted marginal prevalence of self reported depressive symptoms showing
interaction)between)nativity)and)education)among)recent)mothers,)NYC,)2009–2010
(PRAMS)
0)
0.02)
0.04)
0.06)
0.08)
0.1)
0.12)
?US#born( (Immigrant(
M
ar
gi
na
l(p
re
va
le
nc
e(
of
(se
lf#
re
po
rt
ed
(
de
pr
es
si
ve
(sy
m
pt
om
s(
Low)
High)
! 67!
CHAPTER 4:  THE INTERGENERATIONAL EFFECTS OF MIGRATION ON PERINATAL DEPRESSION 
AMONG ADOLESCENT WOMEN 
 
4.1. OVERVIEW AND SPECIFIC AIMS 
This chapter explores the effects of generational status and acculturation adaptation strategy on 
perinatal depressive symptomatology using a longitudinal dataset of adolescent women 
participating in the Centering Pregnancy Plus Project (CPP), a group prenatal care intervention 
that aimed to enhance social support and ultimately improve maternal health outcomes such as 
perinatal depression [n=623 control participants at baseline]. The CPP dataset contained detailed 
assessments of psychosocial risk during pregnancy, and its longitudinal design allowed for the 
identification of incident cases of probable perinatal depression. The high prevalence of 
depression in this group also allowed for more detailed predictor analysis and greater statistical 
power than Part 1 of the dissertation. Furthermore, many adolescent women experience their first 
incidence of depression during the perinatal period, making them an ideal group to examine 
because of their lower likelihood of being affected by prior episodes of depression (either related 
or unrelated to pregnancy) and potential amenability to intervention to prevent subsequent 
depressive episodes. 
 
The specific aims were to identify trajectories of depressive symptomatology from the prenatal 
to postpartum period and characterize the relationship between generational status and these 
symptom trajectories among adolescent women. The study also examined the potential mediating 
roles of select psychosocial factors, including pregnancy distress, quality of social support, size 
of social network and social conflict in the relationship between generational status and perinatal 
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depressive symptom trajectories and whether the association between generational status and 
perinatal depressive symptom trajectories were modified by race/ethnicity and perceived quality 
of the neighborhood environment. Last, among immigrant and first generation adolescent women 
only the study assessed whether non-integration acculturation strategies (e.g. assimilation, 
separation and marginalization) conferred a higher risk of being classified in a chronic 
depressive symptom trajectory compared to an integration acculturation strategy.  
 
4.2. METHODS 
4.2.1. Data source and sample. The CPP data were originally collected for a multisite, cluster 
randomized controlled intervention trial to test the effectiveness of enhanced group prenatal care 
vs. individual standard care. CPP was funded through the National Institute of Mental Health and 
jointly administered and coordinated by Clinical Directors Network in NYC and Yale University 
in New Haven (“Integrating Prenatal Care to Reduce HIV/STDs Along Teens: A Translational 
Study,” Grant No. R01-MH07394-01A2, PI: Jeannette R. Ickovics, PhD, MPH). Participants, 
pregnant women 14-21 years of age who were under 25 weeks of gestational age, were recruited 
from 14 community health centers (CHCs) across NYC (excluding Staten Island) serving 
predominantly Black and Latina communities, and randomized at the site level to the group or 
individual standard care. Women were excluded if they did not speak English or Spanish. 
Participants were followed from the first or second trimester of pregnancy until 12 months after 
delivery, with a total of four time points (baseline [T1], T2, T3, T4). Baseline interviews were 
conducted in the second trimester (M=18.7 weeks of gestational age, SD=3.3). T2 interviews 
were conducted in the third trimester (M=30.0 weeks of gestational age, SD=5.3). T3 and T4 
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interviews were conducted at 6 months (M=26.1 weeks postpartum, SD=5.2) and 12 months 
postpartum (M=57.3 weeks postpartum, SD=13.5), respectively.  
 
Randomization occurred at the site level; therefore potential differences (e.g. socio-demographic 
factors) between the intervention and control groups were explored. Baseline analysis showed 
significant differences between the intervention and control groups in three important 
demographic factors: foreign-born status (42.9% vs. 28.1% in intervention and control groups, 
respectively), last year of education (mean 10.6 vs. 11.0 in intervention and control groups, 
respectively) and Spanish-language (28.6% vs. 16.1% in intervention and control groups, 
respectively). Additionally, intervention status likely affected depression trajectory since a 
primary goal of CPP was to provide social support (a well-known protective factor for perinatal 
depression) for its participants potentially resulting in rapid declines in depressive 
symptomatology over the study period. For these reasons, the analysis sample was restricted to 
those in the control group only (n=623 recruited from 7 CHCs-see Appendix Table 4.1 for 
participants by site and generational status).  
 
4.2.2. Study variables. Appendix Table 4.2 presents each variable with its timing of assessment. 
When possible, we chose to use baseline variables to minimize the loss of data from participant 
drop out. Most variables were measured at baseline, with the notable exceptions of depressive 
symptoms (measured at all four time points), the neighborhood variables (measured at the second 
time point), social conflict (measured at the second time point) and birth outcomes (measured by 
retrospective chart review of the hospital medical file). The dependent variable construct was 
perinatal depressive symptom trajectory. Level of symptomatology was measured with the 
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Center for Epidemiologic Studies Depression Scale (CES-D), a 15-item scale in which 
respondents indicated how often they experience each of the items in the past week. The original 
CES-D contains 22 items; 7 items measuring psychosomatic symptoms were dropped from the 
parent study because of pregnancy’s effect on psychophysiological symptoms. The items were 
summed to form a total score of 0-45 (higher scores indicating more frequent depressive 
symptoms). The CES-D scores at each time point were used to estimate distinct trajectories of 
symptomatology. A dichotomous variable using a pre-determined cutoff score of 16 indicating 
moderate to severe depressive symptomatology at T1 and/or T2 in the prenatal period and at T3 
and/or T4 in the postpartum period was used for descriptive purposes. The cutoff score 
represents a conservative cutoff for depression and maintains comparability to previous 
published studies of the CPP model (127, 128, J. Ickovics, PI CPP, personal communication, 
July 26, 2012). The CES-D has been validated in a number of sub-populations including Asian 
American, French, Greek, Hispanic, Japanese, and Yugoslavian populations (129). The Spanish-
language version, which was used for CPP participants opting to complete their interviews in 
Spanish, has been shown to have high sensitivity (73%-93%) and specificity (70%-74%) [130].   
 
The main independent variables were generational status (sub-aims a-c) and acculturation 
adaptation strategy (sub-aim d). The participants’ immigration status and parental immigration 
status items were used to categorize the participants into the following generational status 
categories: immigrant (defined as adolescents born outside of the US), first generation (defined 
as US-born adolescents born to foreign-born parents), second or greater generation (defined as 
US-born adolescents born to US-born parents). Acculturation adaptation strategy was measured 
with a bidimensional acculturation scale (i.e. AHIMSA) developed for adolescents. AHIMSA is 
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an 8-item scale in which respondents indicate their degree of both engagement with US culture 
(i.e. cultural engagement or acculturation) and engagement with the culture of origin (i.e. cultural 
continuity or enculturation) [131]. Responses were summed and categorized into four groups: 
assimilation (engaged most with US), integration (engaged with US and home country), 
separation (engaged most with home country), and marginalization (engaged with neither 
country) [65]. Due to small numbers of participants classified as marginalized (n=1), separated 
(n=28) and assimilated (n=37), acculturation adaptation strategy was dichotomized into 
integrated and non-integrated (including marginalized, assimilated and separated).  
 
Potential mediators of the generation-perinatal depressive symptomatology relationship were 
social support and conflict, IPV, perceived discrimination, and pregnancy distress and socio-
economic factors and pregnancy/birth experiences. Potential effect modifiers of the generation-
perinatal depressive symptomatology relationship were neighborhood cohesion, perceived 
quality of the neighborhood environment, relative standard of living, and race/ethnicity. 
Confounders were age and race/ethnicity (see Figure 4.1 below for DAG outlining relationships 
among variables). Appendix Table 4.2 displays the main variables and the timing of their 
assessments during the original CPP study period.  
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Mediators. Psychosocial mediators included perceived discrimination, intimate partner violence, 
pregnancy distress, social support, and social conflict. The validated Everyday Discrimination 
Scale was used to measure perceived discrimination (132, 133). Respondents were considered to 
have experienced discrimination if they indicated ever being discriminated against in at least one 
of several specific scenarios (e.g. treated with less courtesy than others) because of their 
language or physical appearance (i.e. those forms of discrimination might be closely related to 
migration and acculturation-enculturation status). Intimate partner violence (IPV) was measured 
with a set of four questions about physical, verbal, emotional, and sexual abuse perpetrated by 
current or former partners. IPV was dichotomized into experienced any form of abuse by current 
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partner during pregnancy (no vs. yes). Current rather than former partner was chosen to capture 
IPV during or after pregnancy rather than in the pre-pregnancy period.  
 
Pregnancy distress was measured with a modified version of the Prenatal Stress Questionnaire, a 
17-item scale in which respondents indicated how much they were “bothered, worried, or upset” 
by various social, economic and physical concerns in pregnancy (e.g. low energy, changes in 
body shape, obtaining childcare, paying for clothes and food) [134-136]. The questionnaire was 
used to form a count index. Social support was measured with the Multidimensional Scale of 
Perceived Social Support, a 12-item Likert scale assessing quality of social support and size of 
the social support network (137). A total sum score with a maximum of 48 was created as well as 
three established subscales: support from family, friends, or a partner/special person. Higher 
scores indicated more perceived support. A count index from an additional question about 
number of sources of social support was also created. Three count indices for size of social 
network for three types of support (loan money, provide information, and talk about problems) 
were created. Social conflict was measured with the 7-item Social Relationship Scale (138). 
Respondents indicated the perceived degree of social conflict in the individual’s everyday social 
networks (specifically the frequency in which the respondent experiences social conflict). A total 
sum score ranging from 7-36 was created, with higher scores indicating more conflict.  
 
The total sum scores for quality of social support (total, family, peer, and partner/special person) 
and social conflict and count indices for social network size and prenatal distress were explored 
as continuous and categorical variables, and Akeike information criterion [AIC] values were 
used to compare model fit. Ultimately, based on optimal model fit (i.e. smaller AIC value), the 
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count indices for prenatal distress and social network size were converted into tertiles. Similarly 
based on model fit, the sum score for quality of social support was dichotomized into below and 
above the median score, and the sum score for social conflict was converted into quartiles.  
 
Other potential mediators were socio-economic factors (current school enrollment, financial 
support, employment during pregnancy) and pregnancy/birth experiences (gravidity, feeling 
about pregnancy, term of birth, birth weight). However, as the psychosocial variables were 
identified in the literature as important factors that might explain potential differences in 
depressive symptom levels between immigrant women and US-born women, we limited the 
formal mediation analysis to the psychosocial mediators. Socio-economic status and 
pregnancy/birth experiences were not directly tested as mediators. Participants with one or more 
missing data values for individual items in the psychosocial scales received missing values for 
the total scores and counts (i.e. total scores and counts were not calculated if any item within a 
scale had a missing value). Missing data was minimal for most variables (≤9%) except for those 
measured at T2 (nmissing=172 for neighborhood cohesion, nmissing=181 for relative standard of 
living, nmissing=173 for quality of neighborhood environment, and nmissing=168 for social conflict).  
 
Effect modifiers. Potential effect modifiers were neighborhood cohesion, perceived quality of the 
neighborhood environment and relative standard of living. To measure neighborhood cohesion, 
respondents were asked to assess their attachment to their neighbors and neighborhood (e.g. 
association to neighborhood activities, shared values, and commitment to improving 
neighborhood). A total sum score with a maximum of 40 was created; higher scores indicated 
higher cohesion. To measure perceived quality of the neighborhood environment, respondents 
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were asked about the extent of the potential social and physical problems (e.g. crime, safety, 
litter/rubbish, traffic) in their neighborhoods. A total sum score with a maximum of 42 was also 
created for this measure; higher scores indicated lower quality of the neighborhood environment. 
Standard of living was assessed by asking respondents to compare their standard of living to the 
standard of their neighbors. In order to maximize statistical power for the effect modification 
analysis, the three neighborhood variables were dichotomized as follows: neighborhood cohesion 
and perceived quality of the neighborhood environment were dichotomized into low and high 
based on the median values for the total sum scores, and standard of living was dichotomized 
into same or worse off than neighbors (categories collapsed due to small number of participants 
reporting worse standard of living) and better than neighborhoods.  
 
Confounders. Potential confounders were race/ethnicity and age. Race/ethnicity was a composite 
variable of two separate items: ethnicity (“would you identify yourself as Latina?”) and race 
(“which of the following best describes you?”). The response categories for Latina were 
yes/no/refuse to answer, and the response categories for race were White, Black, Native 
American/Alaskan Native, Asian/Pacific Islander, Middle Eastern, and Other. Those who 
identified as Latina were grouped regardless of how they responded to the second item on race. 
Those who did not identify as Latina were grouped based on their responses to the race item. 
Socio-economic status was treated as a confounder of the relationship between acculturation 
strategy and depressive symptomatology, and not considered to be an intermediary on the 
pathway between acculturation strategy and perinatal depression. Generational status (based on 
the migration history of both the participant and her parents), on the other hand, might affect 
access to social and economic resources of both the young woman and her family. Therefore, 
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SES was considered to be a mediator between generation and perinatal depressive symptom 
trajectory.  
 
4.2.3. Data analysis.  
The relationship between generational status and perinatal depressive symptom trajectory 
(Specific Aim 3a-c). Three stages of analysis were employed to assess the relationship between 
generational status and perinatal depression trajectory: 1) growth mixture models (GMM); 2) 
multinomial regression models adjusting for sample design; 3) testing of psychosocial 
mediational pathways. In the first stage, growth mixture models were constructed with one to 
five classes (i.e. distinct trajectories of symptomatology over the study period) using a censored 
normal distribution to model level of depressive symptoms (Appendix Figure 4.1). An a priori 
four-class model was hypothesized, which would divide groups of participants into four distinct 
trajectories of depressive symptomatology (e.g. no prenatal depression and no postpartum 
depression, prenatal depression with no postpartum depression, no prenatal depression with 
postpartum depression, both pre-and postpartum depression). To determine the ideal number of 
trajectory classes, statistical criteria and interpretability based on theory and clinical significance 
were considered. The goodness of fit using the Akeike information criterion [AIC], Bayesian 
information criterion [BIC], and the sample size adjusted BIC was compared across models 
ranging from two to five trajectories (139). After determining the optimal number of trajectory 
classes, the optimal number of parameters that defined the shape of each trajectory (i.e. linear, 
quadratic) was determined by the significance of each trajectory shape (p-value < 0.05). Once the 
final GMM model was fitted with the trajectory shapes specified, each participant was assigned 
to the class that their symptom trajectory had the highest probability of matching.  
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In the second stage, multinomial regression models accounting for clustering effects by site were 
used with trajectory class membership as the dependent variable. The correlates of trajectory 
class were examined; pairwise comparisons were conducted. To estimate the effect of 
generational status on the outcome (i.e. trajectory class membership), unadjusted and adjusted 
models were built excluding participants who identified ‘other’ as their ethnicity due to their 
small sample size (n=22 at baseline). Adjusting for potential confounders that were determined a 
priori (maternal age and race/ethnicity), the generational status-depressive symptom relationship 
was examined (i.e. the main effects models). Assessment of effect modification was conducted 
as follows: 1) individual and joint effects of the exposure and modifier were estimated using a 
common reference group 2) the effect of the exposure within each stratum of the effect modifier 
was calculated adjusting for potential confounders and 3) the interaction contrasts (IC) and ratio 
of odds ratios (ROR) were calculated to identify significant departures from additivity and 
multiplicativity respectively (105-107). Due to the polytomous nature of the exposure and 
outcome, these measures of interaction allowed for the identification of specific interaction 
components with significant departures from additivity and/or multiplicativity.  
 
In the third stage, mediation analysis was conducted using the SAS macro PROCESS [Hayes, A. 
(2012). Available from http://afhayes.com/spss-sas-and-mplus-macros-and- code.html]. The 
total, direct (exposure to outcome and effect through mediators other than the ones tested such as 
SES and pregnancy/birth experiences), and indirect (exposure to outcome through mediator) 
effects were estimated in simple mediation models using the bootstrapped method. The 
bootstrapped method tests the indirect effects by re-sampling the data with replacement (140). It 
does not assume that the distributions of the indirect effects are normal and consequently reduces 
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the chance of type II errors (141). Four psychosocial factors (quality of social support, size of 
social network, prenatal distress, social conflict) were tested as mediators of the relationship 
between generational status (immigrant vs. 1st generation) and perinatal depressive trajectory 
(high stable trajectory vs. stable no/low trajectory).  
 
Social conflict was tested as a mediator of the relationship between generational status 
(immigrant vs. 2nd or greater generation) and perinatal depressive trajectory (high stable 
trajectory vs. stable no/low trajectory). Social conflict was a strong predictor of trajectory class, 
and immigrant and second or greater generation women had a significant difference in 
proportion of participants in the highest quartile of conflict (19.0% vs. 35%, p=0.004, 
respectively). For these reasons, we hypothesized that the indirect effect of generation-social 
conflict might account for the slightly elevated odds of being classified in the chronic depressive 
symptom trajectory group among second or greater generation women compared to immigrant 
women.  
 
The mediation analysis was restricted to a comparison of the highest and lowest risk trajectories. 
Discrimination and IPV were excluded from the analysis because PROCESS does not support 
dichotomous mediators.  This study used 10,000 bootstrapped samples with 95% confidence 
intervals (bias-corrected). Clustering at the site level was accounted for using a fixed effects 
approach (i.e. removing differences among participants due to the CHC they attended-see 141), 
and the mediation models were adjusted for age and race/ethnicity.  
 
Sensitivity analyses were conducted to assess potential bias attributed to missing data and 
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validate the trajectory classes. Patterns of missing data were identified (Appendix Table 4.3.A-
C). First, the trajectory classes were re-identified with 1) only complete cases (participants with 
non-missing CES-D scores at each time point) and 2) three time points only (baseline, T2, and 
T4) to assess the impact of larger amount of missing data at T3 (47%). Second, a dual trajectory 
model was constructed to assess the relationship between the outcome (depressive symptom 
level) and non-ignorable intermittent missing data. The dual model jointly models the trajectories 
for the two co-occurring outcomes (depressive symptomatology and intermittent missingness) 
and estimates the probability linking membership in trajectory classes across the two outcomes 
(142–144).   
 
The relationship between acculturation adaptation strategy and perinatal depressive symptom 
trajectory (Specific Aim 3d).  Due to the limited sample size (n=321), we conducted an 
exploratory examination of the relationship between acculturation adaptation strategy and 
perinatal depressive symptom trajectory among immigrant and first generation women. 
Unadjusted and adjusted multinomial logistic models were built. Non-integration was used as the 
reference category. Covariate selection was guided by the hypothesized directed acyclic graph 
(DAG) outlining causal relationships (see Figure 4.1). Most analyses were performed with SAS 
9.3 using complex survey commands to account for the clustered study design (SAS Institute, 
Cary, NC). The assessment of additive interaction was conducted with SAS-callable SUDAAN 
10, specifically to estimate the risk differences and differences in risk differences (i.e. the 
interaction contrasts) [SUDAAN, Research Triangle Park, NC].  
 
4.3. RESULTS 
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4.3.1. Characteristics of study population. Table 4.1 shows the socio-demographic and 
psychosocial characteristics of the participants and compares these characteristics by 
generational status. Young immigrant, first generation and second or greater generation women 
had comparable distributions of age and employment during pregnancy. They differed in 
race/ethnicity, school enrollment, source of financial support, and nearly all of the psychosocial 
variables. A higher proportion of second or greater generation women were non-Hispanic, Black 
(54.2% versus 22.2% and 22.6% each among immigrant and 1st generation women, respectively, 
p <0.0001). School enrollment was lowest among immigrant women (33.7%) and highest among 
second or greater generation women (56.6%) [p=0.0002]. First generation women were more 
likely to receive support from a parent/guardian (41.3%) than immigrant (25.3%) or second or 
greater generation women (22.0%) [p <0.0001].  
In terms of the psychosocial factors, higher proportions of young immigrant women reported low 
quality of social support in general (p=0.03), low quality of social support from friends (p=0.02) 
and partner/special person (p=0.002), and fewer sources of support for providing information 
(p=0.007), talking about problems (p=0.0006) and loaning money (p=0.04) than first and second 
generation women. There were monotonic decreases in the proportion of young women reporting 
the fewest sources of support for loaning money and talking about problems with increasing 
generation. Young immigrant women also reported smaller social networks than first and second 
generation women (4.8 vs. 6.3 and 6.4, respectively, p=0.07). While young second generation 
women were more likely to report a higher relative standard of living than immigrant and first 
generation women (55.6% vs. 42.1% and 38.1%, respectively, p=0.03), they were more likely to 
report high levels of social conflict (34.2% vs. 19.0% and 22.7% respectively, p=0.004) and low 
quality of their neighborhood environment (56.7% vs. 42.1% and 40.9%, respectively, p < 
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0.0001). A monotonic increase in proportion reporting the highest level of social conflict with 
increasing generation was observed. Perceived discrimination, IPV, prenatal distress, quality of 
support from family and neighborhood cohesion did not differ significantly by generational 
status. 
 
In terms of pregnancy and birth experiences, a higher proportion of young immigrant women 
reported positive feelings about their pregnancies (i.e. pregnancy now is something that I want) 
than young first and second or greater generation women  (56.6% vs. 35.2% and 40.2%, 
respectively, p=0.004). Young second generation women had higher rates of preterm birth 
(13.6% vs. 10.6% in immigrant and first generation women, p=0.04) and low weight birth 
(15.6% vs. 7.0% and 8.6%, respectively, p <0.0001) than immigrant and first generation women.   
 
4.3.2. Identification and prevalence of perinatal depressive symptom trajectories. The latent 
class growth mixture analysis identified three distinct trajectories of perinatal depressive 
symptomatology (Tables 4.2.A-B, Figure 4.2, and Appendix Figures 4.2.A-C). The trajectory 
classes, based on the level and change in the CES-D score, were labeled as follows: ‘Stable 
no/low, ‘Moderate declining’, and ‘High stable’ (class 1, 2, and 3 respectively). The classes were 
well separated, as none of the confidence intervals (95%) at any of the time points overlapped 
among the groups. The majority of participants were classified in the ‘stable no/low’ group 
(58%). Approximately, a third of the remaining participants were classified in the ‘moderate 
declining’ group (32%), and 11% were classified in the ‘high stable’ group. Mean CES-D scores 
at each time point for the trajectory classes are presented in Figure 1. In the ‘stable no/low’ group 
scores were low with little variation across all time points. In the ‘moderate declining’ group, the 
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depressive symptom score was above the cut-off score of 16 at baseline, hovered around the cut-
off at T2, and declined below the cut off score in the postpartum period. In the ‘high stable’ 
group, the depressive symptom scores were consistently high (well above the cut-off score) 
across all time points, although there was a non-significant decline at T2. Mean posterior 
probability of classification in the assigned class was high (>0.80) within each trajectory group, 
suggesting that the participants were generally well classified into these three groups (Table 
4.2.B).  
 
4.3.3. Characteristics of the trajectory classes. Table 4.3 shows demographic, socio-economic, 
psychosocial characteristics and pregnancy and birth experiences by trajectory class (pairwise 
comparisons are presented). Women in the trajectory groups differed in several characteristics 
across demographic, socio-economic, and psychosocial domains. Compared to young women in 
the ‘stable no/low’ group and the ‘moderate declining’ group, young women in the ‘stable high’ 
group were more likely to be second or greater generation and immigrants than first generation 
[p stable no/low = 0.001; p moderate declining = 0.02]. Women in this group were less likely to be in a 
relationship (p <0.0001) or receive financial support from a parent/guardian or partner (p=0.003) 
than women in the ‘stable no/low’ group. Women in the ‘moderate declining’ group were also 
less likely to be in a relationship (p=0.04) than women in the ‘stable no/low’ group.  
 
Compared to both women in the ‘moderate declining’ group and women in the ‘stable no/low’ 
group, women in the ‘high stable’ group had the highest level of risk for two important 
psychosocial predictors: high prenatal distress (p stable no low <0.0001; p moderate declining = 0.05) 
and high social conflict (p stable no low <0.0001; p moderate declining = 0.006). Women in the ‘moderate 
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declining’ group also differed in these psychosocial risks from the women in ‘stable no/low’ 
group. Women in the ‘stable no/low’ group reported lower levels of intimate partner violence (p 
moderate declining <0.0001; p high stable <0.0001), higher quality of social support in general (p moderate 
declining <0.0001; p high stable <0.0001) and from partner/special person, family and friends (p moderate 
declining <0.0001; p high stable <0.0001), and larger social networks for loaning money (p moderate 
declining <0.0001; p high stable = 0.04), providing information (p moderate declining <0.0001; p high stable = 
0.004) and talking about problems (p moderate declining <0.0001; p high stable = 0.007)  than women in 
the moderate and high depressive symptom groups. There was little difference in these 
psychosocial factors between women in the latter two groups, ‘moderate declining’ and ‘stable 
high’.  
 
Similar patterns were found for neighborhood factors. Compared to both women in the 
‘moderate declining’ group and women in the ‘stable no/low’ group, women in the ‘high stable’ 
group had the highest level of risk for low neighborhood cohesion (p moderate declining =0.02, p stable 
no/low =0.001). Compared to both women in the ‘moderate declining’ group and women in the 
‘stable high’ group, women in the ‘stable no/low’ group had a lower risk for higher quality of the 
neighborhood environment (p moderate declining=0.002; p high stable=0.001). There was little difference 
in perceived quality of the neighborhood environment between women in the ‘moderate 
declining’ and ‘stable high’ groups. Women in the ‘stable high’ group were less likely to have a 
previous pregnancy than women in the ‘stable no/low’ (p=0.04) and ‘moderate declining’ groups 
(p=0.001). Maternal age, comfort speaking Spanish, school enrollment, relative standard of 
living, and preterm birth were not correlated with trajectory patterns.  
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4.3.4. The effect of generational status on perinatal depressive symptom trajectories. Table 4.4 
presents the effect of generational status on each category of trajectory class (‘moderate 
declining’ and ‘stable high’) compared to the reference (‘stable no/low’) estimated from 
multinomial logistic regression models. The crude and adjusted estimates are reported.  First 
generation women were significantly less likely to be in the ‘high stable’ depression group 
(versus the ‘stable no/low’ group) than second generation women (aOR=0.30, 95% CI 0.15-
0.60), after adjustment for age and race/ethnicity. Immigrant women had a slightly lower, non-
significant odds of being in the ‘high stable’ depression group (versus the ‘stable no/low’ group) 
than second or greater generation women (aOR=0.77, 95% CI 0.53-1.13). There were no 
differences in the odds of being classified in the ‘moderate declining’ group rather than the 
‘stable no/low’ group for either immigrant or first generation women compared to second or 
greater generation women.  
 
4.3.5. Mediation by psychosocial factors. In simple mediation models (testing one mediator at a 
time with no other mediators present), the influence of migration on perinatal depression 
trajectory was predominantly mediated through social network size and perceived quality of 
social support. Compared to first generation women, immigrant women had a higher likelihood 
of stable high perinatal depression as a result of the effect of fewer sources of social support on 
perinatal depression trajectory, as shown by a bootstrapped confidence interval above zero (ab =-
0.27, 95% CI 0.01-0.95). Similarly, compared to first generation women, immigrant women had 
a higher likelihood of stable high perinatal depression as a result of the effect of lower quality of 
social support on perinatal depression trajectory (ab=-0.29, 95% CI 0.05-0.67). There was little 
evidence that migration exerted a direct effect independent of its effect on quality of social 
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support (c’=0.65, p=0.15). However, migration still appeared to exert some direct effect on 
perinatal depression trajectory in the simple mediation model involving social network size 
(c’=0.80, p=0.07).  Figure 4.3 displays path diagrams of the total, direct, and indirect effects in 
simple mediation models for the two significant mediators. 
 
In a third simple mediation model, there was little evidence that social conflict mediated the 
generational (immigrant vs. 2nd or greater generation)-chronic depressive symptom relationship, 
as the indirect was non-significant (ab=-0.24, 95% CI -0.78-0.35). More complex models with 
parallel or serial mediators were not used due to the inter-correlated nature of the psychosocial 
risks. Interestingly, there were monotonic increases in social support and monotonic decreases in 
social conflict across generations (Appendix Figure 4.3); however, this mediation analysis could 
not isolate the independent effects of each of these potential mediators.  
 
4.3.6. Effect measure modification by race/ethnicity and neighborhood factors.  In stratified 
analysis, no heterogeneity of effect was observed in stratum of race/ethnicity (results not shown). 
The effect of generation showed some evidence of variability across strata of perceived quality 
of the neighborhood environment. Among women reporting high quality neighborhood 
environment, immigrant women were less likely to be classified in the ‘moderate declining’ 
depressive symptom group (versus ‘stable no/low’) than second or greater generation women 
(aOR=0.66, 95% 0.21-2.03). Immigrant women were also less likely to be classified in the ‘high 
stable’ group (aOR=0.37, 95% CI 0.05-2.57) while first generation women were more likely to 
be classified in this group (aOR=1.61, 95% CI 0.45-5.80). Among those reporting low quality 
neighborhood environment, immigrant and first generation women were more likely to be 
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classified in the ‘moderate declining’ group than second or greater generation women 
(aORG0=1.70, 95% CI 1.21-2.41; aORG1=1.51, 95% CI 0.66-3.49), but they were less likely to be 
classified in the ‘high stable’ group than second or greater generation women (aORG0=1.70, 95% 
CI 1.21-2.41; aORG1=1.51, 95% CI 0.66-3.49, respectively). Formal assessments of additive and 
multiplicative interaction were inconclusive due to small sample size. The measures of additive 
and multiplicative interaction showed departures [non-null values for IC (null=0.0) and ROR 
(null=1.0)] for some interaction components, but results were non-significant. There was some 
evidence of additive interaction between generation (comparing first and second generation) and 
perceived quality of the neighborhood environment on risk of moderate and declining perinatal 
depressive symptoms [IC=0.20 (0.11), p=0.07] [Appendix Table 4.4]. 
 
4.3.7. The effect of acculturation adaptation strategy on perinatal depressive symptom 
trajectory. Table 4.5 shows the distribution of study covariates (demographic, socio-economic, 
psychosocial characteristics and pregnancy and birth experiences) by acculturation adaptation 
strategy (integration vs. non-integration) [n=321]. Among adolescent women, integration 
strategy was negatively correlated with comfort in speaking Spanish (p=0.004), low prenatal 
distress (p=0.004), low social support quality in general (p=0.004) and from family in specific 
(p=0.004), mean number of social support sources (p=0.04), few sources of support for loaning 
money (p=0.05), and few sources of support for providing information (p=0.001). 
 
Table 4.6.A presents the proportion of integrated and non-integrated adolescent women in each 
of the perinatal depressive symptom trajectories and pair wise comparisons among the trajectory 
classes. The proportions of integrated and non-integrated women were approximately 
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comparable across trajectory groups, although there was a slightly greater proportion of 
integrated women in the ‘high stable’ class compared to the ‘stable no/low’ and ‘moderate 
declining’ groups. Table 4.6.B presents the crude and adjusted models for acculturation 
adaptation strategy and perinatal depressive symptom trajectories. After adjusting for several 
confounders, there was no relationship between acculturation adaptation strategy and risk of 
being classified in the ‘moderate declining’ group or the ‘high stable’ group versus the ‘stable 
no/low’ group (aOR=1.08, 95% CI 0.5-2.04; aOR=0.91, 95% CI 0.30-2.82).  
 
4.3.8. Sensitivity analysis.  Of the 623 participants at baseline, approximately 40% of the 
participants completed all four assessments, 32% had a dropout missing pattern and 25% had an 
intermittent missing pattern. Notably, of all the participants with missing data for the outcome, 
25% were only missing the T3 assessment, which corresponded to 6 months postpartum. The 
most common dropout pattern was dropout after T2 (i.e. no follow up assessment at T3 or T4) 
(Appendix Table 4.3.C). There was a marginally significant association between depressive 
symptomatology at T3 and missing depressive symptom assessment at the final time point. 
Trajectory class was not associated with missingness at any time point (Appendix Table 4.3.D).  
 
Three GMM analyses were conducted to assess the potential impact of missing data, particularly 
missing data at the third time point, as follows: 1) single trajectory outcome with participants 
with complete data across all time point 2) single trajectory outcome with participants with T1, 
T2, and T4 data 3) dual trajectory models for missingness and depressive symptom trajectories 
using all available data across four time points. The purpose of the first two analyses was to 
determine if the same number of classes could be extracted and if the shape of the trajectories 
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and proportion of participants classified in each category remained unchanged from the original 
analysis. Trajectory classes remained unchanged when modeling complete cases and three time 
points excluding T3 (T1, T2, T4) in separate models. The three-class model was chosen in both 
scenarios, based on model fit. The proportion of individuals in each trajectory class was 
comparable to the original model (60% in class 1, 30% in class 2 and 10% in class 3) [results not 
shown].  
 
In the third and last analysis, a dual trajectory model was estimated for depressive 
symptomatology and missingness. First, a univariate GMM for missingness was fitted. The two 
class model showed better model fit compared to the 1 class model using the adjusted BIC. The 
three-class model had a higher BIC than both the 1 class and 2 class models and the standard 
errors could not be calculated. For these reasons, a two- class model of missingness was chosen. 
The first class (61% of participants) had a lower frequency of missingness at T2, T3, and T4 and 
was labeled ‘low’. The second class (39% of participants) had a higher frequency of missingness 
across all time points and showed a greater increase in missingness between T1 and T2 and T2 
and T3 than the ‘low’ group. This class was labeled ‘high rapid increase.’ In both classes, the 
frequency of missingness decreased from T3 to T4 (Appendix Table 4.6 and Figure 4.4). 
Antecedents of intermittent missingness were race/ethnicity (p=0.08), age (p=0.02), and financial 
support (p=0.02): women of Black and other ethnicities, older women, and women whose 
boyfriend/spouse provided financial support were more likely to belong to the ‘high, rapid 
increase’ group (results not shown).  
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The results of the dual trajectory model, which included three trajectory groups for depressive 
symptomatology and two trajectory groups for missingness, suggested that depressive 
symptomatology was not correlated with intermittent missingness. Appendix Figure 4.5 displays 
three different representations of the relationship between the two outcomes: the probability of 
membership in each missingness group conditional on depressive symptomatology group, the 
probability of membership in each depressive symptomatology group conditional on missingness 
group, and the joint probabilities of membership in the depressive symptomatology and 
missingness groups. Probability of membership in the ‘high rapid increase’ missingness group 
differed only slightly among the depressive symptom trajectory groups:  approximately 40%, 
39%, and 36% of participants in the ‘stable no/low’, ‘moderate declining’ and ‘high stable’ 
groups respectively were in the ‘high rapid increase’ missingness group. Similarly, the 
proportion of participants in the ‘stable high’ depressive symptom group was approximately 11% 
among the ‘low’ missingness group and 10% among the ‘high rapid increase’ missingness group. 
Figure 4.4 shows that the modal group is the ‘stable no/low’ symptoms and ‘low’ missing group, 
followed by the ‘stable no/low’ and ‘high rapid increase’ missing group (34.8% and 23.3% 
respectively). Probabilities of group membership remained roughly the same from the single 
trajectory models to the dual models. In the dual trajectory model, 58.0%, 31.3% and 10.6% 
were classified in the ‘stable low/no’, ‘moderate declining’, and ‘high stable’ groups 
respectively. These results showed little change from the original GMM modeling results with 
the MAR assumption (results not shown). 
 
4.4. DISCUSSION 
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The findings of this study show heterogeneity in depression trajectories throughout the perinatal 
period. The GMM analysis identified a small subset of adolescent women with chronically high 
depressive symptom scores well above the risk cut off at all time-points. Notably, this trajectory 
group was distinguished from the other trajectory groups by their markedly high levels of 
prenatal distress and social conflict in early pregnancy. Adolescent women with persistent 
depressive symptomatology might be detected during prenatal care and resources targeted to 
them while they are engaged in care.  This study also identified a large group of women whose 
average CES-D scores were persistently low. The ‘stable no/low’ group represented the largest 
trajectory class, which is consistent with the limited literature that has used GMM to identify 
trajectories of depressive symptoms from pregnancy to postpartum. The two previous GMM 
studies conducted among low-income women have also identified large proportions of 
participants who were classified as non-depressed throughout their periods of observation [139, 
145]. However, this study showed a smaller non-depressive group relative to the two other 
previous studies (58% in this study vs. 71% and 80%) [139, 145]. Our finding of a relatively 
smaller sized non-depressed class is consistent with the literature on adolescent 
prenatal/postpartum depression, which generally shows higher prevalence of depression among 
younger women compared to adult women (24).  
 
Notably, neither of the two clinically significant trajectory groups (i.e. with moderate to severe 
average CES-D scores at baseline: the ‘moderate declining’ and ‘stable high’ groups) 
experienced sharp declines in depressive symptom levels over the perinatal period. This finding 
possibly suggests a lack of or ineffective treatment for some pregnant and postpartum young 
women with moderately and severely elevated depressive symptoms in this study population. 
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Several studies have suggested that disparities in treatment between adolescent and adult women 
might contribute to the higher prevalence of depressive symptoms and depression diagnoses 
among adolescent women (24).  
 
Interestingly, in this study we did not identify a group whose symptoms worsened over time (i.e. 
did not identify a latent group with new onset of elevated symptoms in the postpartum period). 
This finding contradicts prior studies among other populations of low-income, peripartum 
women not restricted by age (139, 145), and raises questions about whether the trajectory groups 
extracted in this study are unique to adolescent women. No other longitudinal studies of 
depressive symptomatology among adolescents in the perinatal period exist. Since most studies 
among this age group are cross-sectional and assess symptoms in the postpartum period, they 
cannot easily identify what proportion of participants develop elevated symptoms after delivery. 
An alternative explanation of this finding might be the timing of postpartum assessments at 6 and 
12 months. Peak prevalence of postpartum depressive mood is within 3 months after delivery 
(146), and one study found that one-third of young women under 21 years of age had a 
depressive episode within 4 months postpartum. It’s possible that an earlier assessment in the 
postpartum period might have captured a group with acute, transient elevated symptoms closer to 
delivery.    
 
As expected, the trajectory classes had different psychosocial profiles, with highest psychosocial 
distress among the moderate and severe depressive symptom groups (i.e. psychosocial risk at 
baseline-in early pregnancy-were associated with two depressive trajectories). The differences in 
psychosocial risk across trajectory groups confirm the importance of the psychosocial 
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environment in predicting symptom trajectories in the perinatal period. No previous studies using 
GMM to identify trajectories have examined psychosocial risk factors associated with depressive 
symptom trajectories among adolescent women.  
 
Few previous studies have examined the intergenerational effects of migration on maternal 
health outcomes; and none, to our knowledge, have examined its relationship with perinatal 
depressive symptomatology. This study found that first generation women had a significantly 
lower odds of being classified in the ‘stable high’ depressive symptom group than second or 
greater generation or immigrant women. Immigrant women also had slightly lower odds than 
second or greater generation women, though this finding was non-significant. One of the only 
studies to examine longitudinal trajectories of mental health outcomes among immigrant 
adolescents (not specific to the perinatal period) found higher levels of internalizing symptoms 
(e.g. anxiety, depression, and somatic symptomatology) among immigrant adolescents compared 
to their US-born counterparts with at least one immigrant parent (63). Using a similar 
comparison group (the first generation group in this study), our study found similar results to 
those of Sirin and colleagues in a pregnant and postpartum population.  
 
Furthermore, our finding of an association between generational status and perinatal depressive 
symptom trajectories, considered together with the results of the mediation analysis, point to the 
importance of psychosocial mechanisms.  In this study, social support and size of the social 
network partly explained differences in symptom trajectory membership between immigrant and 
first generation adolescent women. Similar to studies of adult immigrant women abroad, 
immigrant women reported lower satisfaction with social support in general and with support 
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from peers and partners in particular (6, 41, 44, 147). Immigrant women also reported smaller 
networks for social support, a finding that is congruent with the few studies that have examined 
sources of social support among immigrant women abroad (6, 41). The findings regarding the 
psychosocial risks among immigrant women highlight the unique stressors that some immigrant 
women face in separation from friends and family and re-establishing supportive bonds and 
relationships within a new country (41, 63).  
 
The findings for adolescent immigrant vs. second or greater generation women suggest a 
complex picture of psychosocial risk. While immigrant generation women had lower social 
support and smaller support networks, they reported significantly lower levels of another 
important risk factor: social conflict. Our findings generally suggest heterogeneity in the 
psychosocial environment across generations that should be explored more fully with larger 
samples. Most studies of mental health outcomes among adolescents either during or outside of 
the perinatal period compare immigrant to first generation women or immigrant women to US-
born women disregarding the immigration status of the parents. Future studies examining the 
intergenerational effects of migration among adolescents might consider disaggregating their 
populations by the participants and parental immigration statuses.  
 
We also found the effect of generational status on perinatal depressive symptom trajectory varied 
by the perceived quality of the neighborhood environment. One recent study found that an 
interaction between immigrant generation and neighborhood context (ethnic immigrant density, 
residential stability) partially explained differences observed in the mental health of second-
generation immigrant youth among Latino adolescents (148). Several researchers have asserted 
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the importance of neighborhood and community context in the relationships between migration 
and mental health outcomes (22, 148).  Although the formal tests for interaction in this study 
were inconclusive due to small sample size, they nonetheless suggest that future studies of 
nativity and/or generational effects on perinatal depression should consider examining the 
moderating effect by the social and physical neighborhood environment.  
 
Our study also found that non-integrated adolescent women had a slightly lower odds of having 
chronically high symptoms and a slightly higher odds of having moderate declining symptoms 
than integrated women, although these results were non-significant. No previous studies among 
adolescent or general populations have examined the relationship between a bidimensional 
measure of acculturation and perinatal depression. However, one study using a convenience 
sample of pregnant and postpartum Latinas from public clinics in San Antonio, Texas, found that 
US-nativity and English preference, proxies for acculturation, were associated with elevated 
levels of depressive symptoms using the EPDS in bivariate analysis (15). Another US study 
using a brief acculturation scale validated in a mixed-gendered Hispanic sample (the Short 
Acculturation Scale) found no significant relationship between acculturation status and 
postpartum depression (149). Our finding of non-significant relationships between acculturation 
adaptation strategy and perinatal depressive symptom trajectories is inconsistent with some prior 
studies that have shown greater psychological distress among non-integrated adolescents and 
adults; however, previous findings are far from conclusive (21–23, 63).  
 
This study has several important strengths. The longitudinal design allowed for the identification 
of prenatal cases as well as the establishment of temporality for the main exposure, potential 
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mediators and outcome. This aspect of the study design facilitated the mediational analysis. The 
interpretation of the results as reverse causality between both the mediator and outcome and 
mediator and exposure, a central concern in mediation analysis in which the data have been 
collected cross-sectionally, was thus mitigated. Another strength of the longitudinal analysis was 
the use of growth mixture modeling to examine trajectories of symptoms. Trajectories take into 
account both duration and onset of symptoms (139). Chronicity of symptoms may have direct 
implications on the development of depression in the postpartum period. However, previous non-
longitudinal studies have not been able to examine the effect of chronicity on risk of depression.  
 
The CPP dataset had a rich array of stress measures, both acute and chronic, which enhanced the 
construct and content validity of the study. The study was also unique in its emphasis on the 
psychosocial mechanisms that help explain the relationship between exposure to living in the 
US, acculturation adaptation strategy and perinatal depression. Researchers have noted a paucity 
of research on the specific mechanisms by which exposure to the US/acculturation affects health 
(25, 64). This study explored several plausible pathways including the size and quality of social 
networks. Furthermore, this study aimed to identify the possible moderating effects of 
neighborhood factors in the relationship between generational status and perinatal depression. 
The context in which immigrants enter and adapt to the US environment, though under-studied, 
represents an important avenue for research examining the complex and dynamic process of 
adaptation to the host country (22, 64, 97).  
 
Last, there are several limitations: use of a sample recruited from a medical setting, lack of 
longitudinal measurement of acculturation strategy, lack of detailed information on familial 
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socio-economic status, and limited assessment of effect modification by neighborhood factors. 
The sample of adolescents recruited from community health centers represents a population 
already engaged in prenatal care. As it is not a random sample, this sample of adolescents may 
differ from the general population of pregnant adolescents in NYC in terms of demographic and 
other relevant social and behavioral characteristics such as financial and social support and help-
seeking behavior. There was no time-varying measure of acculturation strategy in the CPP 
dataset. Acculturation is widely recognized as a process that unfolds over time. Change and 
adaptation are critical components of more contemporary definitions of acculturation (150). This 
study was not be able to examine changes over time and assumed that there were no changes in 
strategy from early pregnancy to the end of the postpartum period. Furthermore, grouping all 
non-integration strategies might have missed heterogeneity among this group and resulted in an 
attenuated effect. We also did not have detailed information on familial socio-economic status at 
baseline or over time. Therefore, we could not explore how adolescent women employing 
different acculturation strategies might have differed in terms of their socio-economic status, a 
potential confounder of the relationship between acculturation strategy and depressive symptom 
trajectories. We were not able to examine potential effect measure modification by other 
neighborhood factors such as cohesion and standard of living due to small sample size and zero 
cells.  
 
Nevertheless, this study found heterogeneity in depressive symptom trajectories throughout the 
perinatal period and identified a group with chronically high symptomatology. These findings 
have important implications for screening and treatment, as women with chronically elevated 
depressive symptomatology might be identified during prenatal care and resources targeted to 
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them. Furthermore, we found that immigrant and second-generation adolescent women had a 
higher odds of being chronically depressed than first generation women. Routine screening and 
referral to culturally and age appropriate support/treatment might also be offered to immigrant 
and second generation women, who are more likely to be in the chronically high symptom group 
compared to first generation women. 
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1st generation
2nd or greater 
generation
Number of participants 176 (28.5) 212 (34.5) 229 (37.1) --
Probable prenatal depression (CES-D ≥ 16) 57 (32.4) 54 (25.5) 74 (32.3) 4.9 (0.08)
Acculturation adaptation strategy
Marginalization 0 1 (<1.0) -- 68.8 (<0.0001)
Separation 23 (7.1) 5 (2.8) --
Integration 112 (78.9) 143 (79.9) --
Assimilation 7 (2.2) 30 (16.9) --
DEMOGRAPHIC FACTORS
Maternal age
14–18 27 (15.3) 56 (26.4) 62 (27.1) NS
19 and over 149 (84.7) 156 (73.6) 167 (72.9)
Maternal race/ethnicity
Latina 127 (72.2) 158 (74.3) 99 (43.2) 415.5 (<0.0001)
Black, non-Latina 39 (22.2) 48 (22.6) 124 (54.2)
Other 10 (5.7) 6 (2.8) 6 (2.6)
Most comfortable speaking Spanish 81 (46.0) 15 (7.0) 2 (<1.0) N/A
Region of birth
Latin America 124 (72.5) -- -- N/A
Caribbean (Anglo- and Franco-phone) 41 (24.0) -- --
Africa 3 (1.8) -- --
Europe/North America 3 (1.8) -- --
Live with father of baby 76 (54.7) 69 (42.3) 74 (38.1) 5.7 (0.06)
In relationship (yes) 140 (80.0) 164 (78.5) 185 (85.9) NS
SOCIO-ECONOMIC FACTORS
Currently in school 59 (33.7) 120 (56.6) 110 (48.0) 16.6 (0.0002)
Financial support
Parent/guardian/relative 63 (25.3) 91 (41.3) 95 (22.0) 48.5 (<0.0001)
Boyfriend/spouse 66 (36.6) 50 (31.3) 44  (34.2)
Other 45 (38.2) 70 (27.5) 90 (43.9)
Employed during pregnancy 42 (24.1) 49 (23.1) 41 (17.9) NS
PSYCHOSOCIAL FACTORS
Experienced discrimination (yes) 22 (13.5) 14 (6.7) 23 (10.5) NS
Current partner interpersonal violence (yes) 47 (27.8) 76 (36.4) 81 (35.5) NS
Prenatal distress score
Mean score 12.1 (1.0) 13.8 (0.9) 13.8 (0.4) NS
Low 81 (46.0) 71 (33.5) 76 (33.2) NS
Mid 68 (38.6) 96 (45.3) 105 (45.9)
High 27 (15.3) 45 (21.2) 48 (21.0)
Quality/adequacy of social support
Total score
Mean 46.9 (0.5) 49.8 (0.7) 48.5 (0.5) 6.8 (0.03)
Support from family
Mean 15.4 (0.2) 16.2 (0.4) 15.6 (0.3) NS
Below median support score 68 (38.6) 67 (31.7) 87 (38.0) NS
Support from friends
Mean 14.9 (0.3) 15.6 (0.2) 15.4 (0.2) 5.7 (0.04)
Below median support score 82 (46.5) 79 (37.3) 92 (40.2) 7.6 (0.02)
Support from partner/special person
Mean 16.6 (0.2) 18.0 (0.2) 17.5 (0.2) 15.0 (0.004)
Below median support score 100 (56.8) 78 (36.8) 91 (39.7) 12.6 (0.002)
Table continues
Table 4.1.  Baseline characteristics of adolescent women participating in the Centering Pregnancy Plus Project (N=623 controls) 
by generational status, New York City, 2008–2012 (CPP)
Immigrant
US-born Rao Scott                           
Chi-square                           
(p-value)
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Table 4.1. Continued 
1st generation
2nd or greater 
generation
Size of social support network
Mean number of sources of support 4.8 (0.4) 6.3 (0.5) 6.4 (0.3) 4.3 (0.07)
Size of social network by type of support (tertiles)
Loan money
Low 80 (46.8) 72 (34.3) 71 (31.8) 9.8 (0.04)
Mid 34 (19.9) 52 (24.8) 59 (26.5)
High 54 (33.3) 86 (41.0) 93 (41.7)
Information
Low 79 (45.9) 66 (31.3) 72 (32.3) 14.1 (0.007)
Mid 47 (27.3) 59 (28.0) 57 (25.6)
High 46 (26.7) 86 (40.8) 94 (42.2)
Talk
Low 71 (41.3) 60 (28.4) 53 (23.6) 19.8 (0.0006)
Mid 63 (36.6) 88 (41.7) 86 (38.2)
High 88 (22.1) 63 (29.9) 86 (38.2)
Social conflict (quartiles)
Lowest 27 (20.6) 46 (29.9) 36 (22.0) 19.4 (0.004)
Low 45 (34.4) 32 (20.8) 42 (25.6)
Mid 34 (26.0) 41 (26.6) 28 (17.1)
High 25 (19.0) 35 (22.7) 58 (35.4)
Neighborhood cohesion
Low 60 (47.6) 77 (51.0) 96 (57.8) NS
High 66 (52.4) 74 (49.0) 70 (42.2)
Relative standard of living
   Same or worse than neighbors 70 (57.9) 94 (61.8) 74 (45.4) 11.7 (0.003)
Better than neighbors 51 (42.1) 58 (38.2) 89 (55.6)
Quality of neighborhood environment
Low 53 (42.1) 63 (40.9) 93 (56.7) 28.0 (<0.0001)
High 73 (57.9) 91 (59.1) 71 (43.3)
PREGNANCY/BIRTH CONTEXT
Gravidity (had previous pregnancy) 67 (39.2) 67 (32.2) 99 (44.4) 4.9 (0.09)
Feelings about pregnancy
Having baby now is something I want 95 (56.6) 74 (35.2) 89 (40.3) 15.4 (0.004)
Having baby now is OK 62 (36.9) 121 (58.7) 121 (54.8)
Having baby now is not what I want 11 (6.6) 11 (5.3) 11 (5.0)
Preterm birth (yes) 17 (10.6) 21 (10.6) 28 (13.6) 6.4 (0.04)
Low birth weight (yes) 11 (7.0) 17 (8.6) 31 (15.3) 47.9 (<0.0001)
Abbreviations: NS=non-significant; N/A=not analyzed b/c of presence of zero cells
Notes: Presenting column %; neighborhood variables & social conflict are measured at T2, birth outcomes are extracted from medical records
Immigrant defined as born outside of the US, 1st generation defined as one or both parents born outside of the US and 2nd generation
defined as both parents born in the US; P-values less than 0.10 are not presented.
Immigrant
US-born Rao Scott                           
Chi-square                           
(p-value)
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Classes Parameters AIC BIC
Adjusted 
BIC*
Log likelihood 
test
1 4 -6409.73 -6423.52 -6420.81 -6404.73
2 8 -6176.89 -6204.48 -6199.06 -6166.89
3 12 -6125.8 -6167.2 -6159.06 -6110.8
4 16 -6124.3 -6179.49 -6168.64 -6104.3
5 20 -6107.85 -6176.83 -6163.28 -6082.85
Abbreviations: GMM=growth mixture modeling, AIC=Akeike information criterion,
BIC=Bayesian information criterion
* Adjusted for sample size
Table 4.2.A. GMM information criteria for models with varying number of 
trajectory classes among adolescent women, NYC, 2008–2012 (CPP)
Group membership 
(%)
Average posterior 
probability Parameter Estimate SE p-value
57.7 0.89 Intercept 7.4 0.44 <0.0001
Linear slope -1.15 1.61 0.48
Quadratic slope -0.91 1.50 0.55
Cubic slope 0.36 0.34 0.28
31.5 0.79 Intercept 16.1 0.77 <0.0001
Linear slope -1.15 0.31 0.0002
10.8 0.87 Intercept 25.4 1.02 <0.0001
Linear slope -1.34 1.63 0.41
Quadratic slope 0.64 0.53 0.23
    Figure 4.2. Mean perinatal depressive symptom trajectories by class among adolescent women, NYC, 2008–2010 (CPP). 
    CES-D, Center for Epidemiologic Studies Depression Scale. Class 1=stable no/low symptoms; Class 2=moderate declining symptoms;
    Class 3=stable high symptoms. Higher scores on CES-D indicate higher depressive symptom levels. Dotted line represents recommended 
    CES-D cut-off of 16. T1=1st–2nd trimester, T2=3rd trimester, T3=6 months postpartum, T4=12 months postpartum.        
Table 4.2.B. Parameters for three classes of perinatal depressive symptomatology among adolescent women, NYC, 
2008–2012 (CPP)
Class 1                        
(Stable no/low)
Class 2                         
(Moderate declining)
Class 3                        
(Stable high) 
! 101!
 
 
 
 
 
 
 
 
Class 2                    
vs. Class 1
Class 3                      
vs. Class 1
Class 3                    
vs. Class 2
Number (%) of participants 376 184 63 --
Elevated prenatal depressive symptoms (≥ 16 ) 28 (7.4) 143 (77.7) 61 (96.8) 709.6 (<0.0001) 1216.1 (<0.0001) na* 10.6 (0.001)
Elevated postpartum depressive symptoms (≥ 16) 12 (6.7) 76 (66.1) 48 (100.0) na* 99.0 (<0.0001) na* na*
Generational status
Immigrant 104 (27.8) 53 (29.4) 19 (30.2) 11.7 (0.02) NS 13.5 (0.001) 7.8 (0.02)
1st generation 137 (36.6) 63 (35.0) 12 (19.0)
2nd or greater generation 133 (35.6) 64 (35.6) 32 (50.8)
DEMOGRAPHIC FACTORS
Maternal age
14-18 87 (23.1) 43 (23.4) 17 (27.0) NS NS NS NS
19 and over 289 (76.9) 141 (76.6) 46 (73.0)
Maternal race/ethnicity
Latina 239 (65.6) 110 (59.8) 37 (58.7) 10.5 (0.03) 8.5 (0.01) NS 12.2 (0.002)
Black, non-Latina 122 (32.4) 71 (38.6) 22 (34.9)
Other 15 (4.0) 3 (1.6) 4 (6.3)
Most comfortable speaking Spanish 58 (15.4) 31 (16.8) 9 (14.3) NS NS NS NS
Live with father of baby 140 (44.7) 59 (41.3) 20 (46.5) NS 5.6 (0.02) NS NS
In relationship (yes) 317 (85.2) 143 (78.1) 43 (69.1) 13.0 (0.002) 4.2 (0.04) 17.0 (<0.0001) NS
SOCIO-ECONOMIC FACTORS
Currently in school 176 (46.8) 84 (45.9) 33 (52.4) NS NS NS NS
Financial support
Parent/guardian/relative 159 (42.4) 68 (37.4) 22 (34.9) 13.3 (0.01) NS 11.5 (0.003) 5.2 (0.07)
Boyfriend/spouse 103 (27.5) 48 (26.4) 11 (17.5)
Other 113 (30.1) 66 (36.3) 30 (47.6)
Employed during pregnancy 82 (21.8) 44 (24.3) 10 (15.9) NS NS NS 5.8 (0.02)
PSYCHOSOCIAL FACTORS
Experienced discrimination (yes) 31 (8.7) 22 (12.6) 6 (9.5) NS 3.7 (0.06) NS NS
Current partner interpersonal violence (yes) 95 (25.8) 83 (45.9) 40 (47.6) 44.3 (<0.0001) 34.6 (<0.0001) 17.9 (<0.0001) NS
Prenatal distress score
Mean score 11.7 (0.5) 15.4 (0.7) 17.3 (0.5) 41.0 ( <0.0001) 38.9 (<0.0001) 30.4 (<0.0001) 5.5 (0.02)
Low 172 (45.7) 49 (26.6) 9 (14.3) 61.3 (<0.0001) 44.3 (<0.0001) 38.0 (<0.0001) 5.8 (0.05)
Mid 57 (41.8) 85 (46.2) 29 (40.0)
High 47 (12.5) 50 (27.2) 25 (39.7)
Quality/adequacy of social support
Mean total score 50.6 (0.4) 45.8 (0.5) 43.8 (1.0) 105.0 (<0.0001) 42.7 (<0.0001) 39.8 (<0.0001) NS
Support from family
Mean 16.7 (0.3) 14.6 (0.3) 13.5 (0.7) 63.2 (<0.0001) 22.6 (<0.0001) 64.5 (<0.0001) NS
Below median support score 166 (44.2) 122 (66.3) 49 (77.8) 67.5 (<0.0001) 36.1 (<0.0001) 35.6 (<0.0001) NS
Support from friends
Mean 16.0 (0.1) 14.4 (0.2) 14.2 (0.5) 46.1 ( <0.0001) 41.5 (<0.0001) 13.7 (0.0002) NS
Below median support score 208 (55.3) 128 (69.6) 48 (76.2) 16.2 (0.0003) 7.9 (0.005) 18.5 (<0.0001) NS
Support from partner/special person
Mean 17.9 (0.1) 16.8 (0.1) 16.2 (0.4) 42.4  (<0.0001) 18.4 (<0.0001) 57.4 (<0.0001) NS
Below median support score 165 (43.9) 110 (59.8) 41 (65.1) 40.5 (<0.0001) 24.5 (<0.0001) 24.6 (<0.0001) NS
Pairwise comparisons
Table 4.3. Characteristics by depressive symptom trajectories among adolescent women (N=623 controls), NYC, 2008-2012 (CPP)
Class 1:                  
'Stable no/low'
Class 2:                   
'Moderate 
declining'
Class 3:                    
'Stable high'
Rao Scott Chi-
square (p-value)
Table continues
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Table 4.3. Continued
Class 2                    
vs. Class 1
Class 3                      
vs. Class 1
Class 3                    
vs. Class 2
Size of social support network
Mean number of sources of social support 6.6 (0.3) 5.0 (0.3) 4.6 (0.5) 8.5 (0.01) 6.6 (0.01) NS NS
Size of social network by type of support (tertiles)
Loan money
Low 110 (29.8) 85 (47.0) 28 (46.7) 18.6 (0.001) 18.7 (<0.0001) 6.7 (0.04) NS
Mid 90 (24.4) 43 (23.8) 16 (26.7)
High 169 (45.8) 53 (29.3) 16 (26.7)
Information
Low 106 (28.6) 83 (46.1) 29 (47.5) 32.3 (<0.0001) 32.2 (<0.0001) 10.8 (0.004) NS
Mid 109 (29.4) 43 (23.9) 13 (21.3)
High 156 (42.0) 54 (30.0) 19 (31.1)
Talk
Low 84 (22.6) 74 (40.9) 27 (44.3) 33.1 (<0.0001) 54.9 (<0.0001) 9.9 (0.007) NS
Mid 155 (41.7) 60 (33.1) 24 (39.3)
High 133 (35.8) 47 (26.0) 10 (16.4)
Social conflict (quartiles)
Mean total score 16.2 (0.4) 23.3 (0.5) 25.8 (0.8) 196.2 (<0.0001) 143.6 (<0.0001) 89.7 (<0.0001) 7.6 (0.006)
Quartiles
Lowest 107 (37.8) 5 (3.9) 1 (2.0) 122.4 (<0.0001) 95.1 (<0.0001) 67.4 (<0.0001) 6.3 (0.10)
Low 84 (31.6) 27 (20.9) 6 (12.0)
Mid 56 (20.4) 37 (28.7) 10 (20.0)
High 28 (10.2) 60 (46.5) 33 (66.0)
Neighborhood cohesion
Low 126 (47.4) 76 (57.1) 34 (69.4) 15.0 (0.006) 5.8 (0.02) 10.6 (0.001) 5.2 (0.02)
High 140 (52.6) 57 (42.9) 15 (30.6)
Relative standard of living
   Same or worse than neighbors 142 (54.4) 75 (57.3) 24 (49.0) NS NS NS NS
Better than neighbors 119 (45.6) 56 (42.7) 25 (51.0)
Quality of neighborhood environment
Low 163 (60.8) 56 (42.4) 18 (37.5) 18.2 (0.0001) 9.4 (0.002) 10.4 (0.001) NS
High 105 (39.2) 76 (57.6) 30 (62.5)
PREGNANCY/BIRTH CONTEXT
Gravidity (had previous pregnancy) 147 (40.2) 61 (33.7) 30 (49.2) 8.3 (0.02) 2.7 (0.10) 4.3 (0.04) 10.6 (0.001)
Feelings about pregnancy
Having baby now is something I want 163 (45.0) 75 (42.4) 23 (37.7) 9.4 (0.05) 4.7 (0.10) 7.6 (0.02) NS
Having baby now is OK 187 (51.7) 89 (50.3) 30 (49.2)
Having baby now is not what I want 12 (3.3) 13 (7.3) 8 (13.1)
Preterm birth (yes) 42 (12.1) 17 (10.1) 7 (12.3) NS NS NS NS
Low birth weight (yes) 33 (9.7) 17 (10.1) 10 (17.5) 4.6 (1.0) NS NS 5.1 (0.02)
Abbreviations: NS=non-significant; na=not calculated b/c one cell has a zero.
Notes: Percentages are column %.
Class 1:                  
'Stable no/low'
Class 2:                   
'Moderate 
declining'
Class 3:                    
'Stable high'
Rao Scott Chi-
square (p-value)
Pairwise comparisons
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OR 95% CI OR 95% CI aOR 95% CI aOR 95% CI
Immigrant 1.05 0.78-1.42 0.77 0.55-1.08 1.13 0.83-1.55 0.77 0.53-1.13
1st generation 0.93 0.62-1.39 0.31 0.17-0.57 1.00 0.65-1.52 0.30 0.15-0.60
2nd or greater generation REF -- REF -- REF -- REF --
Abbreviations: OR=odds ratio, aOR=adjusted odds ratio.
Notes: Adjusted for race/ethnicity and age.
Table 4.4. Multinomial regression models assessing generational status and perinatal depressive symptom trajectories 
compared to 'stable no/low' trajectory among Black and Latina adolescent women, NYC, 2008–2010 (CPP)
Model 1: Crude Model 2: Adjusted
Moderate declining 
vs. stable no/low
Stable high vs. stable 
no/low
Moderate declining 
vs. stable no/low
Stable high vs. stable 
no/low
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Figure 4.3. Path diagrams of relationships between generational status-chronic perinatal depressive symptom trajectory (CPDT) 
mediated by network size and quality of social support among immigrant and 1st generation adolescent women, NYC, 2008–2010 (CPP)
Notes: All models adjusted for race/ethnicity and age. Beta coefficients and p-values in parentheses are reported for the a,b, c', and c paths.      
Beta coefficient and 95% bias-corrected bootstrapped CI is reported for the indirect effect (a x b).
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a)
b)
Figure 4.4. Predicted marginal risks showing interaction between generational status and perceived
quality of the neighborhood environment for a) moderate declining symptomatology
 b) stable high symptomatology among adolescent women, NYC, 2008–2010 (CPP)
Abbreviations: PNE=perceived quality of the neighborhood environment; 
G0=immigrant; G1=1st generation; G2=2nd generation or greater.
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Probable prenatal depression 69 (27.1) 19 (28.8) --
DEMOGRAPHIC FACTORS
Generation
Immigrant 112 (43.9) 30 (45.5) NS
1st 143 (56.1) 36 (54.5)
Maternal age
14-18 49 (19.2) 10 (15.2) NS
19 and over 206 (80.8) 56 (84.8)
Maternal race/ethnicity
Latina 184 (72.2) 48 (72.7) NS
Black, non-Latina 60 (23.5) 15 (22.7)
Other 11 (4.3) 3 (4.5)
Most comfortable speaking Spanish 51 (20.0) 26 (39.4) 8.5 (0.004)
Live with father of baby 99 (50.5) 27 (49.1) NS
In relationship (yes) 201 (80.1) 53 (80.3) NS
SOCIO-ECONOMIC FACTORS
Currently in school 140 (54.9) 35 (53.8) NS
Medicaid covered birth 
Financial support
Parent/guardian/relative 98 (38.9) 23 (34.8) NS
Boyfriend/spouse 75 (29.8) 21 (31.8)
Other 79 (31.3) 22 (33.3)
Employed during pregnancy 62 (24.4) 19 (28.8) NS
PSYCHOSOCIAL FACTORS
Experienced discrimination (yes) 24 (9.9) 4 (6.3) NS
Current partner interpersonal violence (yes) 82 (32.8) 21 (31.8) NS
Prenatal distress score
Mean score 13.3 (0.8) 12.5 (0.7) NS
Low 92 (36.1) 32 (48.5) 10.9 (0.004)
Mid 116 (45.4) 22 (33.3)
High 47 (18.4) 12 (18.2)
Table continues
Table 4.5.  Baseline characteristics and elevated prenatal depressive symptoms by acculturation 
adaptation strategy among immigrant and 1st generation adolescent women only (N=321), NYC, 2008-
2012 (CPP)
Integration              
(n=255)
Non-integration 
(n=66)
Rao Scott Chi-
square             
(p-value)
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Table 4.5.  Continued
Quality of social support
Support from family
Mean 16.1 (0.4) 15.2 (0.2) 10.4 (0.02)
Below median support score 134 (52.5) 41 (62.1) 8.3 (0.004)
Support from friends
Mean 15.3 (0.2) 15.0 (0.4) NS
Below median support score 160 (62.7) 47 (71.2) NS
Support from partner/special person
Mean 17.5 (0.3) 17.2 (0.2) NS
Below median support score 135 (52.9) 38 (57.6) NS
Mean number of sources of social support 6.2 (0.5) 4.8 (0.3) 6.7 (0.04)
Type of social support (tertiles)
Loan money
Low 88 (35.2) 32 (49.2) 5.9 (0.05)
Mid 55 (22.0) 13 (20.0)
High 107 (42.8) 20 (30.8)
Information
Low 83 (33.1) 31 (47.7) 13.5 (0.001)
Mid 72 (28.7) 18 (27.7)
High 96 (38.2) 16 (24.6)
Talk
Low 80 (32.0) 23 (34.8) NS
Mid 99 (39.6) 26 (39.4)
High 71 (28.4) 17 (25.8)
Social conflict (quartiles)
Lowest 54 (28.4) 9 (19.1) NS
Low 51 (26.8) 16 (34.0)
Mid 46 (24.2) 13 (27.7)
High 39 (20.5) 9 (19.1)
Neighborhood cohesion
Low 87 (47.3) 20 (42.6) NS
High 97 (52.7) 27 (57.4)
Relative standard of living
   Same or worse than neighbors 116 (63.7) 26 (55.3) NS
Better than neighbors 66 (36.3) 21 (44.7)
Quality of neighborhood environment
Low 110 (59.1) 29 (60.4) NS
High 76 (40.9) 19 (39.6)
PREGNANCY/BIRTH CONTEXT
Gravidity (had previous pregnancy) 88 (35.3) 26 (40.0) NS
Feelings about pregnancy
Having baby now is something I want 110 (44.9) 27 (41.5) NS
Having baby now is OK 118 (48.2) 37 (56.9)
Having baby now is not what I want 17 (6.9) 1 (1.5)
Preterm birth (yes) 32 (13.4) 4 (6.6) 2.7 (0.10)
Low birth weight (yes) 22 (9.3) 3 (5.0) NS
Abbreviations: NS=non-significant; N/A=not analyzed b/c of presence of zero cells
Notes: Presenting column %; neighborhood variables & social conflict are measured at T2, birth outcomes are extracted
from medical records. Immigrant defined as born outside of the US, 1st generation defined as one or both parents born 
outside of the US; P-values less than 0.10 are not presented. 
Integration              
(n=255)
Non-integration 
(n=66)
Rao Scott Chi-
square             
(p-value)
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Class 2                    
vs. Class 1
Class 3                      
vs. Class 1
Class 3              
vs. Class 2
Non-integration 43 (21.2) 24 (24.0) 4 (16.7) NS NS NS NS
Integration 160 (78.8) 76 (76.0) 20 (83.3)
OR 95% CI OR 95% CI aOR 95% CI aOR 95% CI
Non-integration 1.17 0.58-2.37 0.88 0.25-2.27 1.08 0.50-2.34 0.91 0.30-2.82
Integration REF -- REF -- REF -- REF --
Abbreviations:  aOR=adjusted odds ratio
Notes: Adjusted for generational status, race/ethnicity, source of financial support and age. Non-integration strategies include marginalization, separation and 
assimilation.
Moderate declining vs. 
stable no/low
Stable high vs. stable 
no/low
Table 4.6.B. Multinomial regression models assessing acculturation adaptation strategy and perinatal depressive symptom trajectories 
among Black and Latina adolescent immigrant and first generation women (compared to stable no/low depressive symptom group), NYC, 
2008–2010 (CPP)
Model 1: Crude Model 2: Adjusted
Moderate declining vs. 
stable no/low
Stable high vs. stable 
no/low
Table 4.6.A. Acculturation adaptation strategy and perinatal depressive symptom trajectory among immigrant and first 
generation adolescent women, NYC, 2008–2010 (CPP)
Class 1:                  
'Stable 
no/low'
Class 2:                   
'Moderate 
declining'
Class 3:                    
'Stable 
high'
Rao Scott 
Chi-square 
(p-value)
Pairwise comparisons
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CHAPTER 5:  CONCLUSIONS 
5.1. OVERVIEW OF DISSERTATION 
The overarching goal of this dissertation was to examine the effects of migration and the post-
migration psychosocial environment on prenatal and postpartum depression among immigrant 
women and the generations immediately thereafter. This study sought to identify potential 
explanatory factors of any observed associations between nativity/exposure to the US and 
perinatal depression. Using two data sources, the NYC Pregnancy Risk Assessment Monitoring 
System (PRAMS) and the Centering Pregnancy Plus (CPP) Project, this study characterized the 
relationship between nativity and perinatal depression and examined mediation by psychosocial 
factors and effect modification by demographic and psychosocial predictors of perinatal 
depression among women recently giving birth (PRAMS) and among adolescent women (CPP) 
in NYC.   
 
5.2. SUMMARY OF MAIN FINDINGS 
From the analysis of the cross-sectional, population-representative PRAMS data in NYC (Aim 
1), the overall prevalence of postpartum depressive symptoms was comparable between 
immigrant women and US-born women, yet the association between nativity and postpartum 
depressive symptoms varied by race/ethnicity. Notably, in a random sample of NYC women, 
white, non-Hispanic immigrants were at increased risk of experiencing postpartum depressive 
symptoms when compared to White, US-born women. We found no differences by nativity 
among Asian and Pacific Islanders. Hispanic and Black immigrant women were slightly less 
likely to report depressive symptoms than their US-born counterparts though these findings were 
non-significant. White women migrating from the Middle East, Asia and Europe or other 
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countries with major English ancestry had a higher prevalence of symptoms than US-born 
women. When examining duration of exposure to the US among immigrant women, there was a 
slightly elevated risk of postpartum depressive symptoms among immigrants with longer 
exposure to the US compared to immigrants with shorter exposure (e.g. those living in the US for 
more than 10 years had a 30% higher risk of depression for those living in the US for fewer than 
5 years) and compared to those born in the US.  
 
The findings of Aim 1 are somewhat consistent with the one prior national study of postpartum 
depressive symptomatology conducted in the US. Both the present and prior study found similar 
prevalence of symptoms between immigrant and US-born women and found significant variation 
by race/ethnicity. However, in the present study, we observed an elevated risk of depressive 
symptomatology among White, non-Hispanic immigrant women compared to their US-born 
counterparts, while the prior study found an elevated risk among API immigrant women 
compared to their US-born counterparts (14). Only three studies, all of which were conducted in 
Canada, have examined the relationship between exposure to the host country and depressive 
symptomatology among postpartum women. The findings of our study differed from the 
Canadian studies in that the prior studies found elevated risks of depressive symptoms among 
recent immigrant women and our study found an elevated, though non-significant risk among 
those with the greatest exposure to the US (i.e. immigrants residing in the US for more than 10 
years and immigrants who migrated in childhood) [6, 44].  
 
Importantly as the immigration contexts in the US and Canada differ considerably, direct 
comparisons might not be appropriate. For example, in NYC and other urban areas in the US, 
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where there are high concentrations of immigrant groups resulting from successive waves of 
immigration, some immigrant women might be protected against depression and other mood 
disturbances in the postpartum period due to their ability to form and maintain supportive and 
culturally congruent social networks. However, some of the Canadian studies were conducted in 
urban areas, which would also suggest that discrepancies in the findings might reflect differences 
in the female immigrant populations in the two countries (e.g. immigration wave, region of birth 
etc.) Interestingly, the exploratory mediation analysis among immigrant women suggested a 
possible role for partnership related stress. In this study, partnership related stress was more 
prevalent with increased exposure to the US. This finding might suggest that for some immigrant 
women strain/conflict within partnerships might have a particularly negative effect on perinatal 
mood in the early postpartum period.  
 
From the analysis of a longitudinal study of adolescent women recruited from community health 
centers (CPP data in Aim 2), three distinct trajectory patterns of depressive symptoms were 
identified in the perinatal period: ‘stable no/low’ (58%), ‘moderate declining’ (32%), and ‘high 
stable’ (11%). In the ‘stable no/low’ depressive symptom group, the mean depressive scores 
were low with little variation across all time points. In the ‘moderate declining’ depressive 
symptom group, the mean score was above the cut-off score of 16 (signaling probable 
depression) at baseline (1st/2nd trimester of pregnancy), hovered around the cut-off in the third 
trimester, and declined below the cut off score in the postpartum period. In the ‘high stable’ 
depressive symptom group, the mean scores were well above the cut-off score across all time 
points, showing consistent depression. One other study of postpartum depression in adolescent 
women found that 15% of adolescent women had chronic symptoms of depression lasting up to 
! 112!
two years after birth (146). No previous studies using growth mixture modeling to identify 
trajectories have examined psychosocial risk factors associated with depressive symptom 
trajectories among adolescent or adult women.  
 
The trajectory groups were distinguished from each other by their psychosocial risk profiles. 
Adolescent women with chronically high symptomatology showed high levels of prenatal 
distress and social conflict and low social support compared to women in the other trajectory 
groups. Consistently non-depressed adolescent women reported lower levels of intimate partner 
violence, higher quality of social support, and larger social networks for instrumental (e.g. 
loaning money) and emotional support than women with moderate declining and chronically 
high depressive symptomatology. 
 
We found a J-shaped curve in relation to generational status. First generation adolescents were 
the least likely to be chronically depressed (‘high stable’) versus consistently non-depressed 
(‘stable no/low’ group) compared to either immigrant or second generation or higher. Immigrant 
women were slightly less likely to be consistently depressed than second generation or higher 
women, though this finding was non-significant. This study also found that low social support 
and fewer sources of support partially mediated the relationship between generational status 
(immigrant vs. first generation) and perinatal depressive symptom trajectories. The effect of 
generation also showed some evidence of variability across strata of perceived quality of the 
neighborhood environment. Among women reporting high quality neighborhood environment, 
immigrant women were less likely to experience ‘moderate declining’ depressive 
symptomatology and chronically high depressive symptomatology (versus consistent non-
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depression) than second or greater generation women. Among those reporting low quality 
neighborhood environment, immigrant and first generation women were less likely to have 
chronically high depressive symptoms than second or greater generation women. When 
examining the relationships between acculturation adaptation strategy and perinatal depressive 
symptom trajectories, we found no relationship between acculturation strategy (non-integration 
vs. integration) and either moderate or stable high symptomatology.  
   
One of the only studies to examine longitudinal trajectories of mental health outcomes among 
immigrant adolescents (not specific to the perinatal period) found higher levels of internalizing 
symptoms (e.g. anxiety, depression, and somatic symptomatology) among immigrant adolescents 
compared to their US-born counterparts with at least one immigrant parent (63). Similar to 
studies of adult immigrant women (6, 41, 44, 147), this study found that adolescent immigrant 
women reported lower satisfaction with social support in general and with support from peers 
and partners in particular. Immigrant women also reported smaller networks for social support.  
 
In sum, the findings from parts 1 (PRAMS) and 2 (CPP) of this dissertation suggest a complex 
picture of the role of migration and exposure to the US in the occurrence of perinatal depression 
in adolescent and adult women. Part 1, using a population-based sample, showed a roughly linear 
pattern for exposure to the US within immigrant women, though there was no difference in 
postpartum depressive symptom prevalence between all immigrant women and US-born women. 
Part 2 suggested a J-shaped pattern in which the risk is lowest in those with moderate exposure 
to the US (the first generation born in the US). Immigrant women and women of second 
generation or greater had risks which were both higher than that of first generation. It is 
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important to note that the study populations differed: one was a representative sample of recent 
mothers inclusive of all ages and income levels and the other population was restricted to young, 
low-income women recruited from community health centers. It is not clear whether the findings 
regarding the relationship between time and timing of exposure to the US would apply to first 
generation (immigrant) adolescent women or whether the intergenerational effects would follow 
a similar pattern among women in different age groups.  
 
Together, the findings of this dissertation study highlight the importance of disaggregating 
immigrant women by race/ethnicity, region of origin and exposure to the US in order to reveal 
important differences among subgroups of immigrant women. The study’s approach better 
represented the significant diversity that exists within various US racial/ethnic groups and within 
the immigrant population in general than previous US studies. Among adolescent women in 
particular, the findings also suggest that generational status might be an important indicator for 
processes of adaptation that occur within families (e.g. parent-child conflict in the context of 
assimilation). Disaggregation is of particular importance to studies of adolescent women because 
of the inevitable developmental changes that occur in adolescence (e.g. the development of 
autonomy) and the potential for differential assimilation between children and their parents 
(151). US-born women in NYC consist of significant proportions of both women born to 
immigrant parents and women whose parents were born in the US—similar to disaggregation of 
immigrant women, US-born women might also be disaggregated by parental immigration status. 
If first and second generation women had been combined in the second half of study, we might 
not have found any difference in perinatal depressive trajectories between adolescent immigrant 
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women and women born in the US (much like the null nativity findings of the first half of the 
study).  
 
Both parts of the study examined the role of the psychosocial environment. Parts 1 and 2 
collectively examined 12 potential psychosocial mediators in the prenatal period. The findings of 
Part 1 suggested partner stress as a potential mediator of the weak to moderate relationships 
between time and timing of migration among immigrant women and Part 2 suggested social 
support partially mediated the relationship between generation (immigrant women vs. 1st 
generation women) and chronically high depressive symptomatology. For adolescent women, the 
findings suggest the importance of the psychosocial environment as an explanation of differences 
in psychological health by generational status and suggest interplay between psychosocial 
adaptation and perinatal depression in the context of migration. For immigrant women of all ages 
in NYC, it is not yet clear whether psychosocial factors mediate the relationship between 
exposure to the US and postpartum depressive symptomatology when including US-born women 
as a comparison group. This study only examined mediation among immigrant women. 
Nevertheless, both findings suggest that the quality of interpersonal relationships is a key factor 
in the occurrence of perinatal depression in immigrant women that should be explored in future 
studies. Last, this study utilized a host of psychosocial measures and coupled measurement of 
acute stressors that are specific to the peripartum period (e.g. discrimination in the prenatal care 
setting, IPV during pregnancy) with measurement of chronic stressors (e.g. everyday 
discrimination, small social network size). This rich array of psychosocial measures enhanced 
both the construct and content validity of the study.  
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5.3. SIGNIFICANCE OF DISSERTATION 
This dissertation study addresses several conceptual and methodological limitations of previous 
studies on nativity and perinatal depression. This study is unique in its emphasis on the 
mechanisms that help explain the relationship between exposure to living in the US, generational 
status and perinatal depression. Researchers have noted a paucity of research on the specific 
mechanisms by which exposure to the US and acculturation affects health (25, 64). This study 
explored several plausible pathways including responses to discrimination and the size and 
quality of social networks. Furthermore, this study aimed to identify the possible moderating 
effects of neighborhood factors in the relationship between generational status and perinatal 
depressive symptomatology. Although under-studied, the context in which immigrants enter and 
adapt to the US environment represents an important avenue for research examining the complex 
and dynamic process of adaptation after migration (22, 64, 97).  
 
This study included an examination of heterogeneity in the migration experience of women and 
focused on important subgroups (e.g. region of origin or long vs. short-term immigrants) and, 
where feasible, their appropriate comparison groups. This study also examined potential effect 
measure modification of the nativity-exposure to living in the US and perinatal depression 
relationship to establish unique risk factors (both causal and non-causal) associated with the 
post-migration experience in the US. Consideration of heterogeneity and the uniqueness of 
different subgroups of women allowed for the identification of risk factors that are important in 
shaping the psychological experience of immigrant women and in explaining culture- and 
migration-specific processes related to differences among subgroups of immigrant women by 
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varying exposure to living in the US, region of origin, and race/ethnicity [see Alegria 2004 (97) 
for a discussion of subgroups].  
 
Last, this study fills important gaps in the literature by being the first study to examine perinatal 
depressive symptomatology among young women who have migrated to the US. This study is 
one of few studies to utilize longitudinal data to estimate trajectories of depressive symptoms in 
the perinatal period.  
 
5.4. PRACTICE AND POLICY IMPLICATIONS 
Aim 1. Findings from Aim 1 of this study suggest tailored screening and outreach for subgroups 
of immigrant women at particularly higher risk of depressive symptomatology (for example, 
recent non-Hispanic White immigrant women). Screening is not yet part of routine prenatal or 
postpartum care for women in NYC, training of nurses and other primary care providers to 
screen and referral for community-based mental health treatment during the postpartum visit and 
enhancement of interpretation services is important (152). 
 
Aim 2. The role of time and timing of migration might have more general implications for 
interventions that facilitate psychosocial adaptation (integration as well as enculturation) [23, 74] 
and positive mental health outcomes. Institutional strategies such as promoting inclusion and 
diversity in the school system and health care setting (23) are two important avenues to reach 
women in both the preconception and interconception periods. Building on the strengths and 
resources of immigrant communities in urban areas such as NYC might be an additional avenue 
for policy and program development. Identifying the most appropriate venues and services that 
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target immigrant women in the periconceptual period is important, and garnering the input and 
tapping the knowledge and expertise of community-based organizations that serve immigrant 
populations might be a logical first step in initiating a service/programmatic needs assessment.  
 
Aim 3. Aim 3 of this study found heterogeneity in depressive symptom trajectories throughout 
the perinatal period and identified a group with chronically high symptomatology. These 
findings have important implications for screening and treatment, as women with chronically 
elevated depressive symptomatology might be identified during prenatal care and resources 
targeted to them. Routine screening and referral to culturally and age appropriate 
support/treatment might also be offered to immigrant and second generation women, who are 
more likely to be in the chronically high symptom group compared to first generation women.  
 
Aims 2 and 3. Social support and partnership emerged as potential partial mediators of the 
relationships explored in this study. This study might ultimately inform outreach, screening, and 
the development of pilot programs to enhance social support and reduce stressors during and 
after pregnancy. Social support interventions might include enhanced group prenatal care, such 
as the Centering Pregnancy model (127), peer-based telephone support (153), and theoretically 
driven cognitive behavioral interventions that facilitate coping and improve perceived social 
support (153, 154). Training of professional community health workers (e.g. nurses, nurse-
midwives) to deliver cognitive behavioral intervention in existing home visitation programs is 
another potentially effective strategy (153, 155).  
 
5.5. FUTURE DIRECTIONS FOR RESEARCH 
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The findings of this dissertation study suggest several important areas and considerations for 
future research in perinatal depression in immigrant women. These future directions, discussed in 
detail below, are the neighborhood context, longitudinal data, heterogeneity within immigrant 
women, and measurement of perinatal depression.  
 
5.5.1. Neighborhood context: perceptions of the social environment and ethnic 
composition/co-ethnic communities.  As several authors have noted, immigrants are embedded 
or nested within certain contexts. The context in which immigrants enter and adapt to the US 
environment, though under-studied, represents an important avenue for research examining the 
complex and dynamic process of acculturation (22, 64, 97). Perceptions of the neighborhood 
environment might plausibly affect how immigrants adapt to their new country and retain certain 
aspects of the culture of origin (22), and might change the relationship between a particular 
adaptation strategy and depression. Future studies might assess the neighborhood physical and 
social environment as a chronic stressor and how it might positively or adversely affect mental 
health during and after pregnancy.  
 
Residing in a co-ethnic community might provide an environment in which immigrants may 
selectively retain certain protective factors of the culture of origin (22, 116). During pregnancy 
and postpartum, immigrant women who reside in ethnically dense areas might be better able to 
maintain rituals/norms and establish and maintain supportive social networks, all of which might 
protect against maternal mood disturbance. Though several researchers have made these 
observations in the literature, no studies to date have examined the effects of neighborhood 
ethnic and immigrant composition and its effects on perinatal depression. Future studies might 
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specifically examine the relationships among co-ethnic neighborhood density, perceptions of 
receptivity (e.g. exposure to discrimination), enculturation status (i.e. maintenance of culture or 
origin) and perinatal depression.   
 
5.5.2. Importance of longitudinal data from pre to post migration. Migration is a complex event 
that occurs within certain social, cultural, historical, political, and economic contexts. Its effects 
are likely to change over time and to vary between subpopulations. Research studies must take 
into account the complex and dynamic contextual and individual-level factors that might 
ultimately affect the health of immigrant populations. As noted by several prominent researchers, 
the context that immigrants encounter upon arrival and the environment from which they 
emigrate are equally important (90, 151, 156). One crucial, though under-utilized approach in the 
examination of the effects of immigration on health is the joint effects of the pre- and post-
migration environment. The potentially profound effects of experiences with political upheaval 
and trauma (e.g. gender-based violence) on subsequent mental health in peripartum period 
should be examined in future studies.  
 
5.5.3. Heterogeneity within immigrant women. A consistent theme throughout the maternal 
health literature is heterogeneity in risk within immigrant women. This study highlights the 
importance of differentiating immigrant women by racial/ethnic group (and region of birth), time 
since migration, and other factors that could potentially affect exposures and perinatal depressive 
symptomatology. Furthermore, the associations between nativity and depressive 
symptomatology might not be static across time, as changes in immigration policy and the socio-
political climate and population health in sending countries affect the demographic composition 
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and health status of migrants entering the US. There is a need for richer and larger data sets that 
allow for stratification by important immigration-related factors. 
 
5.5.4. Measurement of perinatal depression. Measuring depressive symptoms indicative of 
mood disorders in the perinatal period can be difficult. Ideally, studies should include measures 
of both symptoms and diagnosis. Measures of symptomatology and diagnosis provide different 
information: the former captures current symptoms, and the latter captures women whose 
symptoms have been detected by a healthcare or mental health professional. These differences 
can be particularly important in cross-sectional studies that use symptomatology without 
diagnostic status. These studies cannot distinguish between respondents who are at higher risk 
for potential postpartum depression and respondents who are less likely to receive effective 
treatment. Another issue in measurement of perinatal depression is lack of pre-pregnancy 
assessment of depressive symptoms or diagnosis. As noted earlier, pre-existing depression is a 
strong predictor of both prenatal and postpartum depression. Many studies to date have not been 
able to discern whether women identified as experiencing depressive symptomatology are 
actually incident cases of depression. Furthermore, the variables of interest in studies of 
migration and perinatal depression among adult and adolescent women might also be affected by 
pre-existing depression. We might expect prevalence of pre-existing depression to differ by 
nativity status. For example, women who voluntarily migrate might possess certain 
psychological resources such as active coping that might facilitate their adjustment post-
migration. In some cases, this initial selection into the migrating population might lead to null 
findings for the relationship between nativity and postpartum depression. We also might expect 
pre-existing depression to differ by contraceptive use and consequent risk of pregnancy among 
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adolescents-which might result in the selection of women with higher depressive symptom 
scores into the study populations of pregnant and parenting adolescents. Future studies might 
include measures of depression before pregnancy as well as during the peripartum period.  
!
! !
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APPENDIX 
 
 
 
 
 
 
 
 
 
 
 
Region of origin Total
Prevalence SRDS        
n (%)
USA 1211 112 (8.0)
Latin America 446 40 (7.7)
Caribbean 221 18 (4.7)
Africa 73 6 (4.8)
Middle East 32 4 (12.0)
Asia 284 27 (9.9)
Europe/countries w major English ancestry 164 16 (11.9)
Notes: Presenting unweighted n and weighted %. Countries with major English ancestry
includes only Canada and Australia.
Appendix Table 3.1.A. Prevalence of  self reported depressive symptoms (SRDS) by 
region of origin, NYC, 2009–2010 (PRAMS)
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n (%)
Hispanic
< 10 years 18 (6.2)
≥10 years 23 (12.9)
US-born 39 (11.1)
Non-Hispanic Black
< 10 years 9 (3.4)
≥10 years 8 (7.0)
US-born 36 (8.3)
API
< 10 years 9 (6.8)
≥10 years 12 (9.5)
US-born 4 (6.7)
Non-Hispanic White
< 10 years 15 (16.3)
≥10 years 8 (8.4)
US-born 26 (5.1)
Abbreviations: API=Asian/Pacific Islander
Notes: Presenting unweighted n and weighted %.
Appendix Table 3.1.B. Prevalence of self reported depressive 
symptoms (SRDS) among US-born and immigrant women by 
years residing in the US within racial/ethnic strata, NYC, 
2009–2010 (PRAMS) 
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TOTAL
Number (%)
DEMOGRAPHIC FACTORS
Maternal age
<20 1 (1.2) . NS
20–24 23 (9.3) 22.1
25–29 48 (20.2) 9.6
30–34 90 (44.1) 12.5
35+ 61 (25.1) 12.1
Marital status
Married 196 (88.7) 11.1 NS
Non-married 27 (11.3) 22.9
SOCIO-ECONOMIC FACTORS
Income 12 mo. before pregnancy
Less than $24,999 49 (26.7) 23.1 0.12
More than $25,000 143 (73.3) 9.1
Education
Less than high school 10 (5.5) 52.9 NS
High school or more 213 (94.5) 11.9
Employment during pregnancy
Employed 128 (56.0) 11.5 NS
Unemployed 95 (44.0) 14
Insurance before pregnancy
Insured 181 (83.5) 11.1 NS
Uninsured 31 (16.6) 19.6
PSYCHOSOCIAL FACTORS
Number of stressful life events 
0 events 74 (34.4) 9.9 NS
1–2 events 117 (52.5) 13.4
3–5 events 30 (12.3) 16.4
6 or more events 1 (0.7) .
Stressful life event domains (yes)
   Partner related 56 (22.3) 28.3 0.03
   Traumatic 5 (3.1) . 0.06
   Financial 77 (31.5) 9.4 NS
   Emotional 48  (24.4) 10.9 NS
Intimate partner violence before/during pregnancy (yes) 6 (3.5) 33.9 NS
Discrimination in prenatal care setting
Culture-based (yes) 3 (0.8) 71.8 NS
Language-based (yes) 5 (0.9) 72.7 NS
Primary language at home
English 89 (41.6) 8.7 NS
Non-English 124 (58.4) 15.7
PREGNANCY/BIRTH EXPERIENCES
Previous live birth (yes) 110 (48.6) 14.2 NS
Kotelchuck index
Adequate plus 67 (14.1) 12.9 NS
Adequate 110 (59.4) 14.8
Intermediate 29 (16.5) 4.5
Inadequate 14 (10.0) 14.6
Preterm birth (yes) 54 (7.4) 14.9 NS
Pregnancy unintended (yes) 40 (17.6) 23.7 0.17
Appendix Table 3.2. Characteristics of non-Hispanic White immigrant mothers and prevalence of self-
reported depressive symptoms, NYC, 2009–2010 (PRAMS)
Prevalence 
SRDS
Chi-square      
p-value
Table continues
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Appendix Table 3.2. Continued
TOTAL
Number (%)
Years in the US
< 5 years 52 (29.8) 11.3 NS
5–9 years 59 (30.6) 20.8
10–14 years 33 (15.3) 5.8
≥15 years 61 (24.4) 10
Age at entry
0–5 15 (7.2) . NS
6–12 18 (5.4) 7.1
13–18 37 (16.2) 10.9
19–24 72 (36.9) 16.5
25+ 64 (34.3) 12.4
Language at home
English 88 (41.6) 8.7 0.09
Russian 12 (10.8) 1.5
Spanish 2 (0.8) .
French 5 (2.8) 23.0
Other 94 (44.1) 19.0
Region of origin
Latin America 9 (4.8) 16.4 NS
Africa 9 (4.8) 4.3
Middle East 25 (13.2) 9.7
Asia 11 (5.8) 13.6
Europe/Canada 135 (71.4) 13.5
Abbreviations: NS=non-significant; SRDS=self reported depressive symptoms
Notes: Percentages are column percents; reporting the  p-value for the Rao-Scott chi-square. Presenting unweighted
n and weighted %. 
Prevalence 
SRDS
Chi-square      
p-value
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N with/without 
SRDS PR (95% CI) 
N with/without 
SRDS PR (95% CI) Ratio of PRs IC
White 23/172 2.46 (1.27-4.77) 26/386 1.00 na na
Hispanic 45/393 1.69 (0.93-3.08) 39/299 2.01 (1.09-3.72) 0.33 (0.14-0.78) -0.09 (0.04) p=0.03
Black 17/212 0.96 (0.42-2.91) 36/284 1.52 (0.77-3.01) 0.22 (0.08-0.61) -0.11 (0.04) p=0.01
API 21/251 1.48 (0.74-2.96) 4/41 1.41 (0.38-5.19) 0.40 (0.09-1.72) 0.07 (0.06) p=0.22
Abbreviations: IC=interaction contrast; PR=prevalence ratio
Notes: PRs are adjusted for age.
N with/without 
SRDS PR (95% CI) 
N with/without 
SRDS PR (95% CI) Ratio of PRs IC
High 94/805 1.73 (0.95-3.14) 90/931 1.00 1.40 (0.99-2.04) p=0.06 0.35 (0.14-0.88) -0.09 (0.04) p=0.01
Low 17/270 0.72 (0.36-1.40) 20/166 1.42 (0.99-2.04) 0.49 (0.21-1.15) NS -- --
Abbreviations: IC=interaction contrast; PR=prevalence ratio
Notes: PRs are adjusted for age and race/ethnicity.
N with/without 
SRDS PR (95% CI) 
N with/without 
SRDS PR (95% CI) N with/without SRDS PR (95% CI) Short-term v US-born  Long-term v US-born Ratio of PRs IC Ratio of PRs IC
White 15/86 3.15 (1.54-6.17) 8/80 1.66 (0.63-4.41) 26/386 1.00 3.35 (1.60-6.97)  p=0.001 1.76 (0.66-4.69)  NS na na na na
Hispanic 18/204 1.10 (0.51-2.58) 23/169 2.50 (1.30-5.79) 39/299 1.98 ( 1.07-3.66) 0.57 (0.28-1.18)  NS 1.35 (0.74-4.26)  NS 0.17 (0.06-0.48) -0.16 (0.05) p=0.004 0.77 (0.21-2.86) 0.01 (0.05) p=0.89
Black 9/95 0.67 (0.21-2.10) 8/104 1.39 (0.52-3.72) 36/284 1.50 (0.76-2.98) 0.38 (0.13-1.13)  NS 0.83 (0.31-2.24)  NS 0.11 (0.03-0.42) -0.16 (0.05) p=0.004 0.47 (0.12-1.91) -0.04 (0.06) p=0.46
API 9/138 1.28 (0.53-3.09) 12/105 1.87 (0.80-5.33) 4/41 1.42 (0.38-5.22) 0.89 (0.21-3.67)  NS 1.36 (0.35-5.39)  NS 0.27 (0.05-4.31) -0.12 (0.07) p=0.09 0.77 (0.14-4.16) -0.01 (0.07) p=0.87
Abbreviations: IC=interaction contrast; PR=prevalence ratio
Notes: PRs are adjusted for age.
Immigrant US-born
PRs (95% CI) for nativity within strata of 
race/ethnicity
Measures of interaction
Appendix Table 3.3.A. Modification of the effect of nativity on self reported depressive symptoms among recent mothers by race/ethnicity, NYC, 2009–2010 (PRAMS)
0.87 (0.52-1.46)  NS
0.57 (0.26-1.24)  NS
1.05 (0.29-3.83)  NS
2.61 (1.33-5.12)  p=0.005
Appendix Table 3.3.B. Modification of the effect of nativity on self reported depressive symptoms among recent mothers by education, NYC, 2009–2010 (PRAMS)
Immigrant US-born
PRs (95% CI) for nativity within strata of 
education
Measures of interaction
Appendix Table 3.3.C. Modification of the effect of duration-nativity on self reported depressive symptoms among recent mothers by race/ethnicity, NYC, 2009–2010 (PRAMS)
Measures of interaction
Short-term (< 10 yrs) Long-term (≥ 10 yrs) US-born
PRs (95% CI) for duration-nativity within strata 
of race/ethnicity Short-term v. USB Long-term v. USB 
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Sensitivity Specificity PPV <5 years 5–9 years ≥10 years p-value
≥7 95% 49% 39% 486 (40.2) 399 (30.7) 0.0001 85 (26.1) 98 (29.0) 199 (35.2) 0.07
≥8 84% 61% 42% 325 (25.6) 277 (21.1) 0.04 62 (20.5) 62 (17.3) 142 (24.8) 0.09
≥9 73% 75% 50% 219 (16.7) 207 (15.3) NS 44 (14.2) 47 (12.6) 109 (18.7) 0.12
≥10 57% 87% 60% 111 (7.7) 111 (8.6) NS 24 (7.8) 29 (7.9) 54 (10.0) NS
Abbreviations: PPV=positive predictive value
Notes: Measures of validity are for identification of major depressive disorder.
Appendix Table 3.4. Sensitivity analysis of prevalence of self reported depressive symtpoms among recent moethers using different cut off scores of the PRAMS 
depression scale, NYC, 2009–2010 (PRAMS)
Cutoff score
Screening validity
US-born women
All immigrant 
women p-value
Immigrant women by duration 
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Alpha test Beta test
Wald F & p-value for 
exposure-mediator 
association
Wald F & p-value for mediator-
outcome association controlling 
for exposure
Stressful life events (≥ 3 vs. 0-2)    0.43 (0.65)   22.39 (<0.0001) N
Stressful life event domains (yes)
   Partner related   2.99 (0.05)  26.40  (<0.0001) Y
   Traumatic  0.70 (0.50)  4.94 (0.03) N
    Financial  0.86 (0.42)  1.54 (0.21) N
    Emotional  0.06 (0.94)  0.23 (0.63) N
Intimate partner violence during pregnancy 0.18 (0.83)  7.18 (0.007) N
Discrimination in prenatal care setting
Culture-based (yes)  0.60 (0.55)  21.18 (<0.0001) N
Language-based (yes)   16.55 (>0.0001)   0.71 (0.40) N
Primary language at home  11.12 (>0.0001) 1.49 (0.22) N
Notes: exposure=years living in US.
Alpha test Beta test
Wald F & p-value for 
exposure-mediator 
association
Wald F & p-value for mediator-
outcome association controlling 
for exposure
Stressful life events (≥ 3 vs. 0-2) 3.29 (0.07) 11.40 (<0.0001) N
Stressful life event domains (yes)
   Partner related 3.42 (0.02) 29.80 (<0.0001) Y
   Traumatic 1.38 (0.25) 5.34 (0.02) N
    Financial 1.29 (0.28) 1.74 (0.19) N
    Emotional 0.15 (0.93) 0.25 (0.61) N
Intimate partner violence during pregnancy 0.52 (0.67) 6.8 (0.009) N
Discrimination in prenatal care setting
Culture-based (yes) 1.88 (0.13) 21.49 (<0.0001) N
Language-based (yes) 9.64 (<0.0001) 0.54 (0.46) N
Primary language at home 13.70 (<0.0001) 1.07 (0.30) N
Notes: exposure=age at entry.
Appendix Table 3.5.A. Mediational analysis with psychosocial factors and duration of residence via the test of joint significance, 
NYC, 2009–2010 (PRAMS)
Psychosocial factors Joint test
Appendix Table 3.5.B. Mediational analysis with psychosocial factors and age at entry via the test of joint significance, NYC, 
2009–2010 (PRAMS)
Psychosocial factors Joint test
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Alpha test Beta test
Wald F & p-value for 
exposure-mediator 
association
Wald F & p-value for mediator-
outcome association controlling 
for exposure
Stressful life events (≥ 3 vs. 0-2)  1.69 (0.19) 9.97 (<0.0001) N
Stressful life event domains (yes)
   Partner related  5.48 (0.02) 26.22 (<0.0001) Y
   Traumatic 1.53 (0.22) 5.37 (0.02) N
    Financial 0.12 (0.72) 1.65 (0.20) N
    Emotional 0.06 (0.81) 0.19 (0.66) N
Intimate partner violence during pregnancy 0.42 (0.52) 7.45 (0.006) N
Discrimination in prenatal care setting
Culture-based (yes) 2.20 (0.14) 21.48 (<0.0001) N
Language-based (yes) 35.00 (<0.0001) 0.50 (0.48) N
Primary language at home 47.89 (<0.0001) 1.21 (0.27) N
Notes: exposure=proportion of life lived (less than 25% and 25% or more).
Alpha test Beta test
Wald F & p-value for 
exposure-mediator 
association
Wald F & p-value for mediator-
outcome association controlling 
for exposure
Stressful life events (≥ 3 vs. 0-2) 1.23 (0.29) 22.94 (<0.0001) N
Stressful life event domains (yes)
   Partner related 2.07 (0.13) 26.80 (<0.0001) N
   Traumatic 0.67 (0.51) 4.86 (0.03) N
    Financial 0.11 (0.90) 1.57 (0.21) N
    Emotional 0.04 (0.96) 0.24 (0.63) N
Intimate partner violence during pregnancy 1.72 (0.18) 7.03 (0.008) N
Discrimination in prenatal care setting
Culture-based (yes) 2.39 (0.09) 21.53 (<0.0001) N
Language-based (yes) 18.34 (<0.0001) 0.81 (0.37) N
Primary language at home 27.43 (<0.0001) 1.57 (0.21) N
Notes: exposure=age at entry-duration of residence (composite).
Appendix Table 3.5.C. Mediational analysis with psychosocial factors and proportion of life lived via the test of joint significance, 
NYC, 2009–2010 (PRAMS)
Psychosocial factors Joint test
Appendix Table 3.5.D: Mediational analysis with psychosocial factors and age of entry-duration via the test of joint significance, 
NYC, 2009–2010 (PRAMS)
Psychosocial factors Joint test
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Immigrant First
2nd or 
greater
A 79 27.9 36.7 35.4 21 1116.7
B 88 45.5 46.6 8.0 20 159.3
C 101 17.8 38.6 43.6 8 86.2
D 95 23.2 17.9 59.0 26 451.9
E 62 27.4 29.0 43.6 35 904.0
F 95 31.6 33.7 34.7 35 567.7
G 97 27.8 37.1 35.1 11 347.1
Notes: Sites are de-identified.
1 Represents teenage birth rate in the zip code where site is located
2 ASHNI is a zip code level measure that incorporates the burden of adolescent pregnancies and STD cases and demographic 
and community factors (education, race/ethnicity, economic status) that are significantly related to adverse health outcomes 
Sources: NYC Department of Health & Mental Hygiene Epi Data Table 2010, NYS Department of Health 2010
Site
Generation (%)Total number 
of 
participants
Adolescent sexual 
health needs index 
(ASHNI)2
Appendix Table 4.1. Site by generational status and zip-code level measures of adolescent 
reproductive health, NYC, 2008–2010 (CPP) 
Births per 1,000 
(15-19 yrs.)1
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Appendix Figure 4.1. Schematic for growth mixture modeling analysis among adolescent women (CPP)
Notes: DS=depressive symptoms (outcome); i=intercept, s=slope; c=generational status (exposure)
T1=1st–2nd trimester of pregnancy, T2=3rd trimester of pregnancy, t3=6 months after birth, T4=12 months after birth.
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T1 T2 T3 T4
Country of birth X
Maternal country of birth X
Paternal country of birth X
Race/ethnicty X
In school currently X X X X
Employed currently X X X X
Source of financial support X X X X
Current living arrangement X X X X
Year of birth (age) X
Relationship status X X X X
Gravidity X
Feelings about pregnancy X
Acculturation strategy X
Depressive symptoms (CES-D) X X X X
Everyday discrimination X X X X
Intimate partner violence X X X X
Perceived social support X X X X
Social conflict X
Neighborhood cohesion X X X
Perceived quality of the neighborhood 
environment X X X
Prenatal distress X X
Notes: Does not include variables collected from the medical chart (e.g. OB visits, prenatal care appointments,
labor and birth outcomes).
Yellow=time point used for the dissertation analysis; CES-D=Center for Epidemiologic Studies Depression Scale;
T1=1st-2nd trimester; T2=3rd trimester; T3=6 months after birth; T4=12 months after birth
Pregnancy/birth context
Psychosocial
Appendix Table 4.2. Centering Pregnancy Plus (CPP) measures by time point from main interview file
Domain Measures
PREGNANCY POSTPARTUM
Socio-demographic & 
economic
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Appendix Figures 4.2.A–C. Individual profiles with average trend line by each 
perinatal depressive symptom trajectory class among adolescent women, NYC, 2008–2010 (CPP)
CES-D=Center for Epidemiologic Studies Depression Scale
T1=1st-2nd trimester; T2=3rd trimester; T3=6 months after birth; T4=12 months after birth
Dotted line=CES-D cutoff score of 16; Solid line=average trend line
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Number 
observed
Number 
missing % missing 
Number 
observed
Number 
missing % missing 
Number 
observed
Number 
missing % missing 
Number 
observed
Number 
missing % missing 
T1 623 -- -- 176 -- -- 212 -- -- 229 -- --
T2 472 151 24.2 138 38 21.6 159 53 25.0 170 59 25.8
T3 332 291 46.7 86 90 51.1 115 97 45.8 123 106 46.3
T4 416 207 33.2 113 63 35.8 147 65 30.7 152 77 33.6
Notes: There are no statistical difference in proportion missing among generational groups at any time point
T1=1st-2nd trimester; T2=3rd trimester; T3=6 months after birth; T4=12 months after birth
G0=immigrant; G1=1st generation; G2=2nd generation or greater
T1 T2 T3 T4
T1 -- N (p=0.15) N (p=0.92) Y (p=0.15)
T2 -- -- Y (p=0.12) N (p=0.43)
T3 -- -- -- Y (p=0.06)*
T4 -- -- -- --
Abbreviations: N=no Y=yes
*High depressive symptom score at T3 > higher risk of missingnessT4
T1 T2 T3 T4
1 265 O O O O -- --
2 24 O O O M DR 6.4
3 97 O O M M DR 27.1
4 77 O M M M DR 21.5
5 9 O M O M IN 2.5
6 86 O O M O IN 24.0
7 31 O M M O IN 8.7
8 34 O M O O IN 9.5
Abbreviations: O=observed M=missing DR=dropout IN=intermittent
Stable no/low
Moderate 
declining Stable high 
3
Drop out at 
T3 17.0 12.5 15.9 0.27
4
Drop out at 
T2 13.6 12.0 6.4 0.41
6
Intermittent 
missing at T3 14.4 12.5 14.3 0.74
Appendix Table 4.3.A. Missingness at each time point among all adolescent participants and by generational status, NYC, 2008–2010 (CPP)
Time
TOTAL GO G1 G2
Appendix Table 4.3.B. Correlation between depression and 
missingness (pairwise comparisons)
Depression 
Missingness 
Appendix Table 4.3.C. Missing data patterns and type of missingness
Pattern n
Repeated measures
Missing type % of Missing
Appendix Table 4.3.D. Associations between three most common missing data 
patterns and group trajectory
Pattern Description 
% with missing pattern
P-value 
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N
Number in moderate 
declining gp/stable 
no-low gp OR (95% CI) 
Number in stable 
high gp/stable no-
low gp OR (95% CI) 
Immigrant (GO)
Low 53 22/24 2.13 (1.14-4.01) 7/24 2.48 (0.82-7.50)
High 73 17/47 0.88 (0.52-1.49) 9/47 1.81 (0.51-6.41)
1st generation (G1)
Low 63 26/32 1.86 (0.68-5.06) 5/32 1.12 (0.22-5.69)
High 91 18/69 0.60 (0.20-1.82) 4/69 0.41 (0.7-2.53)
2nd generation or greater (G2)
Low 93 26/49 1.18 (0.79-1.76) 18/49 3.25 (1.59-6.65)
High 71 20/46 REF 5/46 REF
Abbreviations: OR=odds ratio; PNE=perceived quality of the neighborhood environment; gp=group
Notes: ORs are adjusted for race/ethnicity. Test for product term X2=11.8, p=0.02.
LOW PNE Moderate declining Stable high
G0 1.70 (1.21-2.41) 0.80 (0.39-1.66)
G1 1.52 (0.66-3.49) 0.36 (0.10-1.23)
HIGH PNE
G0 0.66 (0.21-2.03) 0.37 (0.05-2.57)
G1 0.95 (0.55-1.63) 1.61 (0.45-5.80)
Abbreviations: G0=immigrant; G1=1st generation; G2=2nd or greater generation; 
PNE=perceived quality of the neighborhood environment
Notes: ORs are adjusted for race/ethnicity.
Interaction component
Ratio OR               
(95% CI)
IC                                      
(SE) p-value
Stable high
G0 v G2 2.16 (0.26-17.64) -0.12 (0.12) p=0.31
G1 v G2 0.22 (0.03-1.34) -0.10 (0.09) p=0.28
Moderate declining
G0 v G2 2.58 (0.79-8.43) 0.17 (0.13) p=0.17
G1 v G2 1.60 (0.59-4.34) 0.20 (0.11) p=0.07
Abbreviations: G0=immigrant; G1=1st generation; G2=2nd or greater generation; OR=odds 
ratio; PNE=perceived quality of the neighborhood environment
Notes: Ratio of odds ratios measures multiplicative interaction. Interaction contrast (IC) 
measures additive interaction. 
Appendix Table 4.4.A. Modification of the effect of generation on perinatal depression trajectory by perceived quality of the neighborhood 
environment among adolescent women, NYC, 2008–2010 (CPP) 
Appendix Table 4.4.B. Adjusted odds ratios (95% CI) for generation within 
strata of perceived quality of the neighborhood environment
Appendix Table 4.4.C. Measures of interaction for each interaction component
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Appendix Figure 4.3. Social support and conflict by generational status among  
adolescent women, NYC, 2008–2010 (CPP).
Abbreviations: G0=immigrant; G1=1st generation; G2=2nd generation or greater
*Percentage with a below median score for social support (averaged across three types of support)
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Group 
membership 
(%)
Average 
posterior 
probability Parameter Estimate SE p-value
Class 1 60.6 0.89 Intercept -5.63 0.67 <0.0001
Linear slope 4.65 0.87 <0.0001
Quadratic slope -1.27 0.27 <0.0001
Class 2 39.4 0.94 Intercept -6.26 1.05 <0.0001
Linear slope 7.82 1.44 <0.0001
Quadratic slope -1.78 0.37 <0.0001
BIC=-1076.3; aBIC=-1071.4
Appendix Figure 4.4. Proportion of adolescent participants missing data for CES-D score at each time point by
missingness class, NYC, 2008–2010 (CPP). 
Notes: Class 1=low; Class 2=high rapid increase. 1=baseline, 2=T2 (3rd trimester), 3=T3 (6 months after birth), 
4=T4 (12 months after birth).
Abbreviations: CES-D=Center for Epidemiologic Studies Depression Scale
Appendix Table 4.5.  Parameters for two classes of missingness among adolescent women, NYC, 
2008–2010 (CPP)
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Appendix Figure 4.5. Probabilities of depressive symptom and missingness groups from joint 
trajectory model among adolescent women, NYC, 2008–2010 (CPP)
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